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REFER ALSO TO CITATION(S) 20312 


19623 (ORNL/TM—7763) Fossil-energy program prog- 
ress report for February 1981. McNeese, L.E. (Oak Ridge 
National Lab., TN (USA)). Apr 1981. Contract W-7405- 
ENG-26. 120p. NTIS, PC A06/MF AOl1. 

This report - the seventy-ninth of a series - is a compendium 
of monthly progress reports for the ORNL research and develop- 
ment programs that are in support of the increased utilization of 
coal and other fossil fuel alternatives as sources of clean energy. 
The projects reported this month include those for coal conversion 
development, chemical research and development, materials tech- 
nology, component development and process evaluation studies, 
technical support to major liquefaction projects, process analysis 
and engineering evaluations, fossil energy environmental analysis, 
flue gas desulfurization, coal preparation waste utilization, plant 
control development, atmospheric fluidized bed coal combustor for 
cogeneration, TVA FBC demonstration plant program technical 
support, PFBC systems analysis, fossil fuel applications assessments, 
performance assurance system support for fossil energy projects, in- 
ternational energy technology assessment, and general equilibrium 
models of liquid and gaseous fuel supplies. 


19624 Coal research projects: United Kingdom. London, 
England; IEA Coal Research (1981). 167p. (ICTIS/RES— 
01). 

This volume contains a compilation of research projects on 
coal-related technology in the United Kingdom in progress or re- 
cently completed in 1980 together with associated indexes of re- 
search workers, research organizations and sponsors and a subject 
index. It has been prepared as a pilot project for, and forms the first 
installment of a proposed world directory of research on coal tech- 
nology. The aim of this pilot project is to reveal the problems 
likely to be encountered in the preparation of a more comprehen- 
sive guide and to enable solutions to be found. The main body of 
this volume consists of the research projects themselves, arranged 
under the same broad subject headings as are used in Coal Ab- 
stracts. The subject headings are displayed on the contents page. 
Following each subject heading is a list of related projects which 
will be found elsewhere in the volume. Within each subject head- 
ing, the entries are arranged first by the name of the research orga- 
nization and then by the division, section or department within that 
organization. For each project the following information is given 
where available: Project number, Research Organization, Division/ 
section/department within organization, address, country, telephone 
number, collaborating organizations and/or departments, Project 
title, Objectives and scope of project, Research worker(s), 
Sponsors(s), Funding or manpower, Starting and completion dates 
of project, and Source(s) of reference. Following the research pro- 
jects are five indexes: Research workers, research organizations, 
sponsors, subject and sources of reference. The subject index is 
based on terms from the Coal Data Base Thesaurus 1980. 
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REFER ALSO TO CITATION(S) 19698. 19699, 19700, 19701, 19734, 19735, 
19753. 19767. 19782. 19809. 19929, 20116. 20501, 20502, 20643, 21000, 21485 


19625 (ANL—81-11) Materials technology for coal-con- 
version processes. Progress report, October-December 1980. 
Ellingson, W.A. (Argonne National Lab., IL (USA)). Mar 
1981. Contract W-31-109-ENG-38. 51p. NTIS, PC A04/MF 
AOl. 


Cores taken from the slag-refractory interface of seven re- 
fractories exposed to high-iron oxide acidic coal slags show the for- 
mation of complex (Mg,Fe)(Al,Cr)2O,-type spinels. Intergranular 
attack was also observed in the non-fused-cast refractories, especial- 
ly those with chemical bonding. Automated erosion scanning 
system measurements on a tar-separator cyclone at the Morgan- 
town Energy Technology Center Stirred-bed/Fixed-bed Gasifier 
and measurements on the HYGAS high-pressure cyclone are re- 
ported. Installation of an automated erosion monitoring system is 
under way at the Exxon Coal Liquefaction Plant, and additional 
waveguides and switching equipment have been installed at the Sol- 
vent Refined Coal liquefaction plant. The possible use of electro- 
magnetic acoustic transducers (EMATs) in automated erosion mon- 
itoring, was investigated. Sulfidation and breakaway behavior of 
materials exposed to complex gas environments were studied. Pre- 
liminary results are reported for chromium and Incoloy 800 speci- 
mens that were preoxidized in low-oxygen atmospheres and subse- 
quently sulfidized in oxygen-free atmospheres. Two of four experi- 
mental thermowells that were exposed for six runs in the U-Gas 
Pilot Plant were found to have suffered significant degradation. 
The failure analysis of product gas piping from the BiGas Pilot 
Plant was completed. 


19626 Method for gasification of deep, thin coal seams. 
Gregg, D.W. US Patent Application 182,561. 29 Aug 1980. 
13p. 


A method of gasification of coal in deep, thin seams by using 
controlled bending subsidence to confine gas flow to a region close 
to the unconsumed coal face is given. The injection point is moved 
sequentially around the perimeter of a coal removal area from a 
production well to sweep out the area to cause the controlled bend- 
ing subsidence. The injection holes are drilled vertically into the 
coal seam through the overburden or horizontally into the seam 
from an exposed coal face. The method is particularly applicable to 
deep, thin seams found in the eastern United States and at aban- 
doned strip mines where thin seams were surface mined into a hill- 
side or down a modest dip until the overburden became too thick 
for further mining. 


19627 (BNL—51352) Flash hydropyrolysis of coal. Quar- 
terly report No. 13, April 1-September 30, 1980. Steinberg, 
M.; Fallon, P.; Bhatt, B.L. (Brookhaven National Lab., 
Upton, NY (USA)). Dec 1980. Contract AC02-76CH00016. 
26p. NTIS, PC A03/MF AOl1. 

The emphasis for the program at this time is to obtain results 
for specific process conditions of short residence time (< 2 sec.) 
and low He2/coal feed ratio (< 1.0) for select coals. The following 
conclusions can be drawn from this work: (1) The hydropyrolysis 
of New Mexico sub-bituminous coal produced considerable tar and 
less gaseous yields at short (< 1 second) residence times than at 
longer residence times. (2) The hydropyrolysis of Montana Rose- 
bud sub-bituminous coal at 900°C, 1000 psi, H2/coal ratios of ap- 
proximately 0.8 to 0.6 and a residence time of 0.8 seconds produce 
yields of 23% gaseous hydrocarbons and 12% liquids. (3) Decreas- 
ing the H2/coal ratio to 0.25 at the same conditions results in a 
higher gaseous hydrocarbon yield and a reduced liquid yield. (4) 
Decreasing the residence time to 0.5 seconds, at the same condi- 
tions, decreases both the liquid and gaseous yields. (5) The liquid 
yield from the hydropyrolysis of the Montana Rosebud at 1000 psi 
maximizes as 12 to 14% at approximately 900°C while the gaseous 
yield appears to continue to increase with temperature beyond the 
27% measured at 940°C. (6) Kentucky No. 9 coal produces ap- 
proximately equal yields of liquids and gases (17%) at 900°C and 
1000 psi. (7) Carbon balances continue to improve but need further 
attention. (8) The calculated activation energy for the initial forma- 
tion of hydrocarbons from both the lignite and sub-bituminous coals 
are almost identical (42,700 and 43,200 cal/gmole, respectively). (9) 
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The correlation of the lignite data gave a slightly better overall 
correlation coefficient than the sub-bituminous data at the same 
95% confidence limit (0.83 vs 0.78). (10) The free fall velocity of 
the coal particle at 900°C and 1000 psi (0.8 ft/sec) becomes less sig- 
nificant at residence times less than | second. 


19628 (CONF-810362—1) Overview of coal conversion. 
Clark, B.R. (Oak Ridge National Lab., TN (USA)). 27 Mar 
1981. Contract W-7405-ENG-26. 25p. NTIS, PC A02/MF 
AOl. 

From Two year college chemistry conference; Atlanta, GA, 
USA (27 Mar 1981). 

The structure of coal and the processes of coal gasification 
and coal liquefaction are reviewed. While coal conversion technol- 
ogy is not likely to provide a significant amount of synthetic fuel 
within the next several years, there is a clear interest both in gov- 
ernment and private sectors in the development of this technology 
to hedge against ever-diminishing petroleum supplies, especially 
from foreign sources. It is evident from this rather cursory survey 
that there is some old technology that is highly reliable; new tech- 
nology is being developed but is not ready for commercialization at 
the present state of development. The area of coal conversion is 
ripe for exploration both on the applied and basic research levels. 
A great deal more must be understood about the reactions of coal, 
the reactions of coal products, and the physics and chemistry in- 
volved in the various stages of coal conversion processes in order 
to make this technology economically viable. 


19629 (DOE/ET/10069—T1(Vol.2)) EDS coal-liquefac- 
tion process development. Phase V. EDS commercial plant 
study design update: Illinois coal. Volume 2. Base case. Ep- 
perly, W.R. (Exxon Research and Engineering Co., Flor- 
ham Park, NJ (USA)). Mar 1981. Contract ABOI- 
77ET 10069. 435p. (FE—2893-61(Vol.2)). NTIS (US Sales 
Only), PC A19/MF AOl. 

This report is Volume 2 - Base Case of the EDS Commer- 
cial Plant Study Design Update. The complete documentation (Ex- 
ecutive Summary plus Volumes 1, 2 and 3) covers the conceptual, 
or study design of an Exxon Donor Solvent (EDS) Coal Liquefac- 
tion Commercial Plant feeding Illinois No. 6 bituminous coal. The 
EDS process directly converts coal to a range of clean hydrocar- 
bon products by contacting the coal with hydrogen in the presence 
of a hydrogenated solvent at about 840°F and 2000 psi. Potential 
process improvements conceived after the design basis was set in 
1978, such as liquefaction bottoms recycle and direct combustion of 
liquefaction bottoms, are not reflected here. Entitled the Study 
Design Update (SDU), this conceptual design is a complete update 
of an earlier, less extensive study design prepared in 1975/1976. 
The SDU was started in 1977, and technical work was completed 
in 1979; about 245 engineer-months of effort were expended. The 
objectives of the SDU were to identify the technical issues facing a 
potential commercial-size EDS plant design, to provide a reliable 
basis for estimating the cost of EDS products, and to furnish re- 
search guidance to the EDS Project. Also, the SDU was to pro- 
vide a firm starting point for initial commercialization studies of a 
future pioneer liquefaction plant. These objectives were achieved. 
Volume 2 of the EDS Commercial Plant Study Design Update 
report covers process details of the Base Case design (steam re- 
forming for hydrogen/FLEXICOKING for fuel). Design informa- 
tion for each process block (e.g., liquefaction) is given in the indi- 
vidual attachments. Process flow schemes heat and material bal- 
ances, and equipment specifications are included. 


19630 (DOE/ET/10069—T1(Vol.3)) EDS coal-liquefac- 
tion process development. Phase V. EDS commercial plant 
study design update: Illinois Coal. Volume 3. Market flexibil- 
ity sensitivity case. Epperly, W.R. (Exxon Research and En- 
gineering Co., Florham Park, NJ (USA)). Mar 1981. Con- 
tract ABO1-77ET10069. 229p. (FE—2893-61(Vol.3)). NTIS 
(US Sales Only), PC Al1/MF AO1. 

This report is Volume 3 - Market Flexibility Sensitivity Case 
of the EDS Commercial Plant Study Design Update. The complete 
documentation (Executive Summary plus Volumes 1, 2 and 3) 
covers the conceptual, or study design of an Exxon Donor Solvent 
(EDS) Coal Liquefaction Commercial Plant feeding Illinois No. 6 
bituminous coal. The EDS process directly converts coal to a 
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range of clean hydrocarbon products by contacting the coal with 
hydrogen in the presence of a hydrogenated solvent at about 840°F 
and 2000 psi. Potential process improvements conceived after the 
design basis was set in 1978, such as liquefaction bottoms recycle 
and direct combustion of liquefaction bottoms, are not reflected 
here. Entitled the Study Design Update (SDU), this conceptual 
design is a complete update of an earlier, less extensive study design 
prepared by the EDS Project in 1975/1976. The SDU was started 
in 1977, and technical work was completed in 1979; about 245 engi- 
neer-months of effort were expended. The objectives of the SDU 
were to identify the technical issues facing a potential commercial- 
size EDS plant design, to provide a reliable basis for estimating the 
cost of EDS products, and to furnish research guidance to the EDS 
Project. Also, the SDU was to provide a firm starting point for ini- 
tial commercialization studies of a future pioneer liquefaction plant. 
These objectives were achieved. Volume 3 covers process details of 
the Market Flexibility Sensitivity Case design (partial oxidation for 
hydrogen/FLEXICOKING for fuel). Design information for each 
process block (e.g., hydrogen recovery and generation) is given in 
the individual attachments. Process flow schemes, heat and material 
balances, and equipment specifications are included. 


19631 (DOE/ET/10069—T4) EDS coal liquefaction 
process development. Phase V. Quarterly technical progress 
report, July 1-September 30, 1980, (Exxon Research and En- 
gineering Co., Florham Park, NJ (USA)). Feb 1981. Con- 
tract ABO1-77ET10069. 338p. (FE—2893-57). NTIS, PC 
A15/MF AOl. 

This report is the tenth Quarterly Technical Progress Report 
for US Department of Energy Cooperative Agreement No. DE- 
FCO01-77ET10069 (formerly EF-77-A-01-2893) for Exxon Donor 
Solvent (EDS) Coal Liquefaction Process Development - Phase V. 
The Laboratory Process Research and Development studies were 
conducted at various Exxon Research and Engineering Co. (ER 
and E) facilities: Research and Development Division at Baytown, 
Texas; Products Research Division at Linden, New Jersey; and the 
Exxon Research and Development Laboratories at Baton Rouge, 
Louisiana. The Engineering Research and Development studies 
were performed at the Synthetic Fuels Engineering and Exxon En- 
gineering Technology Departments of ER and E at Florham Park, 
New Jersey. The information dealing with the Management, De- 
tailed Engineering, and Procurement activities related to revamp of 
the FLEXICOKING Prototype Unit was generated at Exxon 
Company, USA, Houston, Texas, and Exxon Engineering - Project 
Management Department of ER and E, Florham Park, New Jersey. 
The information dealing with operation of the 250 T/D Exxon 
Coal Liquefaction Pilot Plant (ECLP) was generated at Exxon 
Company, USA, Houston, Texas. 


19632 (DOE/ET/10104—2) Solvent refined coal (SRC) 
process. Flashing of SRC-II slurry in the vacuum column on 
Process Development Unit P-99. Interim report, February- 
June 1980. Gray, J.A.; Mathias, S.T. (Gulf Research and 
Development Co., Pittsburgh, PA (USA). Dept. of Chemi- 
cals and Minerals). Oct 1980. Contract ACOS-76ET10104. 
223p. NTIS, PC A10/MF AOl1. 

This report presents the results of 73 tests on the vacuum 
flash system of Process Development Unit P-99 performed during 
processing of three different coals; the second batch, fourth ship- 
ment (low ash batch) of Powhatan No. 5 Mine (LR-27383), Powha- 
tan No. 6 Mine (LR-27596) and Ireland Mine (LR-27987). The ob- 
jective of this work was to obtain experimental data for use in con- 
firming and improving the design of the vacuum distillation column 
for the 6000 ton/day SRC-II Demonstration Plant. The 900°F dis- 
tillate content of the bottoms and the percent of feed flashed over- 
head were correlated with flash zone operating conditions for each 
coal, and the observed differences in performance were attributed 
to differences in the feed compositions. Retrogressive reactions ap- 
peared to be occurring in the 900°F+ pyridine soluble material 
leading to an increase in the quantity of pyridine insoluble organic 
matter. Stream physical properties determined include specific 
gravity, viscosity and melting point. Elemental, distillation and sol- 
vent analyses were used to calculate component material balances. 
The Technology and Materials Department has used these results 
in a separate study comparing experimental K-values and vapor/ 
liquid split with CHAMP computer program design predictions. 
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19633 (DOE/ET/10154—T6) Wilsonville SRC-I pilot 
plant: I. Fractionation area corrosion studies; II. Hot vs. 
normal separation mode of operation. Lee, J.M. (Catalytic, 
Inc., Wilsonville, AL (USA)). Apr 1981. Contract ACO1- 
76ET10154. 38p. NTIS, PC A03/MF AO1. 

Extensive corrosion studies in solvent recovery columns 
have been done with different coals (mainly Kentucky # 9 La- 
fayette, Dotiki and Fies). Sodium carbonate (0.1 to 1.1% of coal) 
was added as neutralizer to control corrosion rate. Chloride balance 
runs were made for isolation of corrosive streams with high chlo- 
rine content. A caustic wash program of inlet streams has been de- 
veloped for selective treatment of corrosive streams as an alterna- 
tive means for possible replacement of sodium carbonate addition. 
High chlorine content coals such as Kentucky # 9 Lafayette and 
Dotiki (0.2 to 0.3%) were very corrosive, compared to low chlo- 
rine content coal, Kentucky # 9 Fies (< 0.1%). Sodium carbonate 
addition (0.6 to 0.7% of coal) reduced corrosion rate from 500 
MPY to an insignificant level of less than 5 MPY. Caustic wash of 
solvents could reduce corrosion rate by 50%, removing most corro- 
sive compounds present in the 440 to 480°F boiling fraction. Exten- 
sive studies for the hot separator mode of operation have been done 
as a means of saving substantial energy by elimination of dissolver 
slurry cooling (0.3 MM Btu/hr) and reheating for solvent recovery 
(1 MM Btu/h). Impacts of the hot separator mode on plant oper- 
ability, product quality and Kerr-McGee CSD Unit recovery have 
been studied. The hot separator mode of operation was carried out 
by controlling the V103 temperature to 740°F. It was observed that 
preasphaltene contents increased in the SRC products such as V110 
L/F SRC and CSD feed; CSD unit recovery was not affected sig- 
nificantly; solvent quality was not affected significantly. 


19634 (DOE/ET/10280—T2) Impact of developing tech- 
nology on indirect liquefaction. Gray, D.; Lytton, M.; 
Neuworth, M.; Tomlinson, G. (Mitre Corp., McLean, VA 
(USA). METREK Div.). Nov 1980. Contract ACOI- 
77ET 10280. 252p. NTIS, PC Al2/MF AO1. 


The status of commercial technology for indirect liquefac- 
tion, as exemplified by SASOL facilities in South Africa, is re- 
viewed. The impact of substituting more advanced gasifiers and 
synthesis systems is then investigated. Slagging BGC/Lurgi, 
Texaco and Shell-Koppers gasifiers were substituted for the Dry 
Ash Lurgi units used at SASOL. SASOL SYNTHOL synthesis 
units were replaced by slurry phase Fischer-Tropsch units employ- 
ing technology pioneered by Kolbel. The advanced systems were 
found to have a highly favorable impact on plant efficiency, prod- 
uct distribution and gasoline cost. If all the projected technical im- 
provements can be realized for indirect liquefaction, the yields of 
refined transportation fuels per ton of coal will approach those an- 
ticipated for direct liquefaction processes. 


19635 (DOE/ET/10324—T7) Risk analysis for scaleup 
of the Westinghouse oxygen-blown gasifier. Bostwick, L.E.; 
Hubbard, D.A. (Kellogg (M.W.) Co., Houston, TX (USA)). 
Mar 1981. ACO1-78ET10324. 20p. (FE—2778-42). NTIS, 
PC A02/MF AOl1. 

Kellogg has reviewed the scaleup risk of the Westinghouse 
oxygen-blown gasifier, as requested by DOE/GRI. Several factors 
were considered; in brief, those factors and Kellogg’s conclusion in 
regard to each are: as for air-blown gasifier scaleup, Kellogg would 
expect that demonstration plant design could be accomplished at an 
acceptable level of risk, through continued proper testing in the 
PDU andthe large cold flow model coupled with appropriate ana- 
lytical modeling; changes in the PDU have eliminated key prob- 
lems with oxygen-blown operation and testing has validated most 
of the design bases; the scaleup factors for the three oxygen-blown 
demonstration projects proposed by Westinghouse are in the range 
of 22 to 37 times, and are not considered to be excessive (The sca- 
leup factor for first-pass SNG plant design would be about 200, and 
is not currently an appropriate option); extrapolation of operating 
pressure to 340 psig for the demonstration plants is an item of tech- 
nical risk, but is not regarded as a major risk; continued testing to 
validate design values for withdrawal ash concentration, fines recy- 
cle rate and recycle gas requirements is in order; and carbon depo- 
sition should not be a problem if direct quench (with water) of the 
raw gas is applied. 
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19636 (DOE/ET/10328—30) Coal hydrogasification 
process development. Quarterly technical progress report, 
January 1-March 31, 1981. Combs, L.P.; Breese, L.S.; 
Garey, M.P.; Schuman, M.D.; Lee, W.T. (Rockwell Inter- 
national Corp., Canoga Park, CA (USA). Energy Systems 
Group). Apr 1981. Contract ACO1-78ET10328. 63p. NTIS, 
PC A04/MF AOl1. 

Work was completed on the two construction contracts. 
Progress continued to be made on the fabrication and delivery of 
advance procured equipment items. The initial shipment of lock 
hopper valves was received, and high-temperature service valves 
are in the test phase. Shipment of the nonsevere service control 
valves and letdown valves is scheduled to be made next month. As- 
sembly and testing of the two major outstanding procurements, the 
hydrogen pumping system and the microprocessor controller, are 
scheduled to be completed the first week of May. Process engineer- 
ing for the development of design criteria for the BTX (benzene, 
toluene, xylene) recovery loop and the simulation of the recycle of 
product gas has been completed. Preparation of equipment specifi- 
cations and construction drawings will be started next month. Cor- 
relation of experimental carbon conversion data from flash hydro- 
pyrolysis (FHP) of subbituminous and bituminous coals by multi- 
variate nonlinear regression analysis was concluded. The derivation 
of the coal pyrolysis model used in the correlation is given along 
with best-fit values of the model correlating parameters. Plots 
showing calculated carbon conversions vs experimental results 
demonstrate quite good fits for both coals. Also, the resultant cor- 
relations are illustrated in several useful parametric conversion 
graphs. Work was begun on incorporating the FHP kinetic reaction 
model finally used in the above correlations into the computerized 
analytical FHP reactor model. 


19637 (DOE/ET/10618—T2) Kinetics and mechanisms 
of hydroliquefaction and hydrogasification of lignite. Weiss, 
A.H.; Kranich, W.L.; Geureuz, K. (Worcester Polytechnic 
Inst., MA (USA)). 1981. Contract AS22-77ET10618. 129p. 
NTIS, PC A07/MF AOl. 

A high pressure, continuous, stirred-tank reactor system has 
been constructed for the study of the catalytic liquefaction of 
North Dakota lignite slurried in anthracene oil. The conversion of 
lignite using a cobalt-molybdenum on alumina catalyst and the dis- 
tribution of products as preasphaltenes, asphaltenes, oils and gases 
has been studied at the following conditions: temperature, 375 to 
440°C; pressure, 1000 to 1600 psig; agitator speed, 800 to 1500 rpm; 
catalyst concentration, 0 to 10% (based on lignite); initial lignite 
concentration, 5 to 30%; and space time, 16 to 52 minutes. At reac- 
tor pressures above 1500 psig and agitator speeds above 1000 rpm, 
reaction rate was essentially independent of pressure. At catalyst 
concentrations above 1% (based on lignite), the conversion of lig- 
nite was essentially independent of catalyst concentration. Experi- 
ments were conducted above these limits to find the effect on lig- 
nite conversion rate, of initial lignite concentration, and space time, 
or degree of conversion. The results at constant temperature were 
correlated by an equation which is given in the report. The rela- 
tionship between the rate constant, K, and temperature, and be- 
tween the maximum conversion and temperature was established. 
The effect of reaction conditions on the distribution of products 
was studied. In the presence of catalyst, the oil yield was increased, 
even under conditions where the catalyst did not affect overall lig- 
nite conversion. Under the most favorable conditions the oil yield 
was a little better than that obtained by Cronauer in the uncata- 
lyzed hydroliquefaction of subbituminous coal at similar tempera- 
ture and pressure. 


19638 (DOE/ET/10623—T1) Improved techniques for 
gasifying coal. Twelfth quarterly report, April 1, 1979-June 
30, 1979. Graff, R.A.; LaCava, A.I. (City Coll., New York 
(USA)). 1979. Contract AS01-76ET10623. 49p. (FE—2340- 
12). NTIS, PC A03/MF AOI. 

In the study of high velocity fluidized beds, bed expansion of 
three fine group A powders is described by a modified Richardson 
and Zaki correlation. The two parameters in this correlation are 
shown to be inherently tied to the clustering behavior of fine pow- 
ders. Particle properties affect bed expansion, but the main param- 
eter is shown to be particle size distribution. The index n in the 
modified Richardson-Zaki correlation is thought of as a measure of 
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segregation of the bed; being high (~ 10) in the slugging regime 
and low (~ 5) in the more homogeneous turbulent regime. Cluster 
size and voidage are calculated from the two parameters in the 
Richardson-Zaki approach and some light is thrown in the phenom- 
enon of clustering. This aggregation of fine powders is thought to 
be a dynamic phenomenon, with particles quickly moving in and 
out of clusters. Thus the hydrodynamics of the bed can be de- 
scribed as somewhere between a hard sphere picture of clusters and 
that of a bed composed of individual particles. These cluster prop- 
erties prove useful for predicting bed expansion. However, because 
of the dual nature of these clusters, it is believed that the effective- 
ness of the bed as, for example, a catalytic reactor, will not be im- 
paired. Empirical yield correlations involving two coal properties 
as independent parameters were developed using the technique of 
step-wise regression to identify the parameter pairs that provide the 
best fit. These correlations of yields of the individual products are 
valid for the reaction conditions employed. 


19639 (DOE/ET/10669—T4) Failure analysis report: 
Coal Lock Hopper Valves Type III, P/N 75835, S/N 2. 
(Consolidated Controls Corp., El Segundo, CA (USA)). 
Apr 1981. Contract ACO1-76ET10669. 21p. (FE—2355- 
46(Rev.N/C)). NTIS, PC A02/MF AO1. 

This report covers the analysis of a failure which occurred 
during static testing of a Type III Lock Hopper Valve P/N 75835. 
The unit was assembled and acceptance tested at Consolidated 
Controls Corporation and static tested at the Morgantown Energy 
Technology Center. After testing at 850°F, the internal leak rate 
had increased to an unacceptable level. The leakage is felt to be 
caused by damage to the cast refractory lining used in the valve. 


19640 (DOE/ET/10669—T5) Failure analysis report: 
coal lock hopper valve Type I, II, and IV P/N 75859, S/N 2. 
(Consolidated Controls Corp., El Segundo, CA (USA)). 
Apr 1981. Contract ACO01-76ET10669. 14p. (FE—2355- 
45(Rev.N/C)). NTIS, PC A02/MF AOl1. 

This report covers the analysis of a failure which occurred 
during static testing of a Type I, II, and IV Lock Hopper Valve P/ 
N 75895. The unit was assembled and acceptance tested at Consoli- 
dated Controls Corporation and static tested at the Morgantown 
Energy Technology Center. After 800 cycles of testing the valve 
began to jam on closing. The jamming was found to be caused by 
an accumulation of solids behind the spring retainer associated with 
the inlet seat. 


19641 (DOE/ET/13031—T3) Pipeline gas demonstration 
plant, Phase I. Quarterly technical progress report, December 
1980-February 1981. Eby, R.J. (Illinois Coal Gasification 
Group, Chicago (USA)). Mar 1981. Contract ACOI1- 
77ET 13031. 52p. (FE—2012/Q/81/01). NTIS, PC A04/MF 
AOl. 

Work was performed in the following areas of the Pipeline 
Gas Demonstration Plant Program: site evaluation and selection; 
demonstration plant environmental analysis; feedstock plans, li- 
censes, permits and easements; demonstration plant definitive 
design; construction planning; economic reassessment; technical 
support; long lead procurement list; and project management. 
Major work activity continued to be the effort on Demonstration 
Plant Definitive Design. A Construction Readiness Audit was held 
on January 14 to 16, 1981 by a Government/Procon team to 
review the project and assess the readiness of the project to pro- 
ceed into the construction phase. Documents for the 60% Design 
Review were prepared for ICGG review and submitted to the Con- 
tracting Officer's authorized representative prior to transmittal to 
the Corps of Engineers for review. The Corps of Engineers con- 
ducted a design audit. The primary objective of the audit was to 
prepare an independent estimate of the work remaining to complete 
Phase I of the project. Work continued on the production of a 
single bid package for the Demonstration Plant, suitable for release 
to a single constructor, and organized so it can be easily broken 
down into subpackages by construction specialty. A formal audit of 
the ICGG R/QA Plan and implementation thereof was performed 
February 11-12, 1981 by the Corps of Engineers. The Contract De- 
liverable Final Feedstock-Product-Waste Disposal Plan was deliv- 
ered to the Government on February 25, 1981. 
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19642 (DOE/ET/13382—T1) Studies of molten-salt-cata- 
lysed coal gasification. Saltsburg, H. (Rochester Univ., NY 
(USA). Dept. of Chemical Engineering). 1978. Contract 
FG21-78ET 13382. 13p. NTIS, PC A02/MF AOl1. 

A measurement of the properties of the gasification catalyst 
itself, which has been made for the first time, provides several in- 
sights into the mechanism which were not previously obtainable 
other than as speculation. The measurement of the oxygen activity 
in the melt systems demonstrates that for the CO» based gasifica- 
tion: (a) the mechanisms which involve the metal or metal cation in 
a significant way are inappropriate, (b) the effectiveness of solid 
KOH and LizO must be in their ready conversion to carbonates and 
(c) therefore, the increased activity of LixCOs relative to K2COs is 
a result of the mp being lower permitting more effective dispersion 
of the catalyst over the carbon surface rather than an intrinsic dif- 
ference due to differences between Li* and K*. It is interesting to 
note that in other catalytic systems in which alkali metal cations 
have an effect on the catalytic activity of another material (e.g., 
LizS207 vs K2S207 on V2O; for oxidation of benzene to maleic an- 
hydride*), the Li salt is typically a poison. 


19643 (DOE/ET/14700—4) Chemistry and catalysis of 
coal liquefaction catalytic and thermal upgrading of coal 
liquid and hydrogenation of CO to produce fuels. Quarterly 
progress report, July-September 1980. Wiser, W.H. (Utah 
Univ., Salt Lake City (USA). Dept. of Mining and Fuels 
Engineering). Feb 1981. Contract AC22-79ET14700. 68p. 
NTIS, PC A04/MF AOI. 

Studies on the basic properties of supported sulfide catalysts 
showed that different supports have a profound influence on cata- 
lytic activities of CoMo catalysts. The three functions of 
hydrodesulfurization, hydrogenation and cracking were differently 
affected depending on the support used and the manner of prepara- 
tion of the catalyst. Also, incorporation of additives to the support 
showed that the different catalytic functions can be selectively af- 
fected. A systematic study concerned with catalytic cracking of 
coal-derived liquids, viz., an SRC-II middle-heavy distillate and 
four hydrotreated SRC-II products was carried out in the range of 
375 to 500°C (LHSV, 0.2 to 3.9 h~'). Hydrotreatment, even to a 
limited extent, results in a remarkable improvement in the yield of 
gasoline-range products from the SRC-II distillate. This improve- 
ment is ascribed to: (a) hydrogenolysis reactions leading to lower 
molecular weight feedstock components and (b) limited hydrogena- 
tion of aromatic rings leading to polycyclic feed components with 
sufficient concentration of hydroaromatic rings needed for effective 
cracking. The results with model compounds and the data on hy- 
drogen consumption during hydrotreatment of SRC-II liquids indi- 
cate that for tricyclic, tetracyclic, and pentacyclic coal-liquid com- 
ponents the optimal concentration of hydroaromatic rings for effec- 
tive subsequent cracking is at least two rings per molecule. 


19644 (DOE/ET/14800—T4) Exploratory research on 
solvent-refined-coal liquefaction. Annual technical progress 
report, January 1-December 31, 1980. (Pittsburg and 
Midway Coal Mining Co., Shawnee Mission, KS (USA)). 
Apr 1981. Contract AC22-79ET 14800. 93p. NTIS, PC A0S5/ 
MF AOl. 

This report summarizes the progress of the Exploratory Re- 
search on Solvent Refined Coal Liquefaction project by the Pitts- 
burg and Midway Coal Mining Co.'s Merriam Laboratory during 
1980. Six coals and a coal blend, representing the Interior, Rocky 
Mountain, Eastern and Northern Great Plains Provinces, were 
processed in the SRC I and SRC II modes to study the relationship 
between coal properties and liquefaction behavior. Disposable cata- 
lysts and specific compounds were added to Loveridge, Kai- 
parowits and Blacksville No. 2 coals during SRC II mode liquefac- 
tion. Kentucky 9/14, Indiana V and Loveridge coals were proc- 
essed at short residence times (4 to 9 minutes) in the SRC I mode 
to evaluate the effects of temperature, pressure, residence time and 
disposable catalyst addition. Finally, coal from the Powhatan No. 1 
Mine was evaluated as a feedstock for major coal liquefaction facil- 
ities. 
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19645 (DOE/ET/14804—1) Two-stage liquefaction. Inte- 
grated quarterly technical progress report parametic study, 
October 1, 1979-March 31, 1980. Schindler, H.D.; Potts, 
J.D. (Lummus Co., Bloomfield, NJ (USA); Cities Service 
Research and Development Co., Tulsa, OK (USA). Cities 
Service Technical Center). Mar 1981. Contract AC22- 
79PC14804. 38p. NTIS, PC A03/MF AOl1. 

This program combines a research study on Catalytic Ex- 
panded Bed Hydroprocessing of coal extracts and the operation of 
an integrated two-stage liquefaction process development unit. 
Parts of two subtasks were completed during this reporting period. 
Both reactors, the short contact time (SCT) first stage and the LC- 
Finer second stage, of the integrated PDU were started up. The re- 
sults of an eleven-day thermal baseline run show conclusively that 
coal extracts are highly refractory and that an active hydrogenation 
catalyst is needed to realize high conversion of extracts to distillate 
products. Three runs of the parametric study, ranging from 22 to 
30 days in onstream time, were completed. The first two of these 
runs suffered unusually severe catalyst activity decline. The activity 
decline during the third run agreed more closely with runs made 
under the earlier DOE Contract. The short contact time (SCT) and 
LC-Finer reactors of the integrated PDU were started up. Conver- 
sions, as measured by a balance of insoluble organic matter, ranged 
from 90 to 94 percent at coal space rates of 143 to 244 pounds of 
coal per hour per cubic foot of reactor. The LC-Finer prehydro- 
genated sufficient Koppers oil to provide solvent for the rest of the 
Task 1 program. The SCT 500°F* product will be feed for the LC- 
Finer, without deashing, until necessary modifications to the 
deasher are completed. 


19646 (DOE/ET/14806—T1) Role of non-ferrous coal 
minerals and by-product metallic wastes in coal liquefaction. 
Technical progress report, June 1, 1980-August 31, 1980. 
Garg, D.; Givens, E.N.; Schweighardt, F.K.; Clinton, J.H.; 
Tarrer, A.R.; Guin, J.A.; Curtis, C.W.; Huang, W.J.; Shrid- 
harani, K. (Air Products and Chemicals, Inc., Trexlertown, 
PA (USA); Auburn Univ., AL (USA)). Sep 1980. Contract 
AC22-79ET 14806. 131p. NTIS, PC A07/MF AOl1. 

Additional data on the pyrite catalysis of liquefaction of Elk- 
horn # 3 coal are presented. The liquefaction of Elkhorn # 3 coal 
was significantly catalyzed by the presence of pyrite. Coal conver- 
sion, oil yield and preasphaltene conversion all increased when 
pyrite was added. An increase in hydrocarbon gas make accompa- 
nied by a higher hydrogen consumption were also observed. The 
higher activity in the presence of pyrite could be utilized by run- 
ning the liquefaction step at milder conditions which would mean a 
lower gas make. Although we had heard reports that sulfur elimi- 
nation from the SRC was improved by use of pyrite, our data 
showed only very small changes. Nitrogen removal from the sol- 
vent, however, was definitely observed. At 850°F nitrogen in the 
oil product went from 1.61 to 1.12 on adding pyrite. This increased 
nitrogen removal was also seen in the added ammonia yields. Ken- 
tucky # 9 coal also responded very well to the presence of pyrite. 
Conversions and oil yields increased while the hydrocarbon yields 
decreased at both temperatures that were tested, i.e., 825 and 
850°F. Hydrogen consumptions also increased. In the screening 
program the results from testing a number of materials are report- 
ed. None of the zeolites gave any significant improvement over 
coal itself. The iron, molybdenum, nickel, and cobalt rich materials 
had significant activity, all 85 to 90% conversion with high oil 
yields.Among materials specifically reported this period the clays 
failed to show any significant catalytic effect. 


19647 (DOE/ET/14876—T2) Catalysts for upgrading 
coal-derived liquids. Quarterly report, July 1-September 30, 
1980. Crynes, B.L. (Oklahoma State Univ., Stillwater 
(USA). School of Chemical Engineering). 20 Oct 1980. 
Contract AC22-79ET14876. 1lp. NTIS, PC A02/MF AOl1. 

Data on the HDN-30 and the Ketjenfine-124 catalysts not 
previously reported are given. These data show pore properties and 
reveal that the Ketjenfine catalyst has a most frequent pore diame- 
ter at about 50 angstroms and that of the HDN-30 catalyst at about 
80 angstroms. A comparative figure revealed that no difference ex- 
isted in nitrogen removal for over 120 hours of catalyst-oil contact 
for these two catalysts and for a reactor bed consisting of a 50 
volume percent mixture of each. The Catalyst Life Test Unit was 
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modified to improve the feed control. Two high pressure feed tanks 
were installed which allow improved feed-pump performance while 
operating with preheated, heavy feedstocks. Analytical methods 
were developed for the scanning electron microscope and atomic 
absorption to assess more detailed analysis of catalysts properties 
and metals content of the oils. One experimental run was conducted 
using the HDN-30(Ni-Mo-Al2Os) catalyst and a feedstock consist- 
ing of 10% (vol) Synthoil II and 90% Raw Anthracene Oil. This 
experiment was conducted at nominal conditions of 1500 psig, 427 
C and with a liquid volume hourly space time of 2.74 hours. The 
run duration was 103 hours of liquid-catalyst contact. Only partial 
results were available; all will be given in the subsequent quarterly 
report. Sulfur removal was noted to be 75 to 83%. 


19648 (DOE/MC—137) Lockhopper valve testing and de- 
velopment projects. Topical report. Gardner, J.F.; Maxfield, 
D.A. (Department of Energy, Morgantown, WV (USA). 
Morgantown Energy Technology Center; TRW Energy 
Engineering Div., Morgantown, WV (USA)). Mar 1981. 
Contract AM21-80MC14522. 107p. NTIS, PC A06/MF 
AOl. 

This report presents a historical overview of the develop- 
ment of the State-of-the-Art and Prototype Lockhopper Valve 
Testing & Development Projects. It discusses in detail the facilities 
available for lockhopper valve testing and the goals and status of 
the State-of-the-Art Lockhopper Valve Testing & Development 
Project. The results from the testing that has been performed are 
summarized. Detailed results are presented by valve in the appen- 
dix. 


19649 (DOE/MC—138) Lockhopper valve and system 
design criteria and guidelines for coal conversion and utiliza- 
tion applications. Gardner, J.F.; Holtz, T.R.; Maxfield, D.A. 
(Department of Energy, Morgantown, WV (USA). Mor- 
gantown Energy Technology Center; TRW Energy Engi- 
neering Div., Morgantown, WV (USA)). Mar 1981. Con- 
tract AM21-80MC14522. 69p. NTIS, PC A04/MF AOl1. 

This document was prepared as a guide to plant designers 
and operators to assist in the design and selection of lockhopper 
valve systems for commercial coal conversion (gasification and in- 
direct liquefaction) and utilization (pressurized fluidized-bed com- 
bustion) plants. It should also be of value to valve manufacturers in 
their design and development efforts. Responses are requested to 
make revisions of the document more closely fulfill needs. Please 
contact any of the listed METC personnel with any and all com- 
ments, requests, suggestions, or critiques. 


19650 (DOE/MC—1339) State-of-the-art lockhopper valve 
testing and development project test plan. Gardner, J.F.; 
Holtz, T.R. (Department of Energy, Morgantown, WV 
(USA). Morgantown Energy Technology Center; TRW 
Energy Engineering Div., McLean, VA (USA)). Apr 1981. 
Contract AM21-80MC14522. 52p. NTIS, PC A04/MF AOl1. 
This document has been prepared to summarize the overall 
plan for testing candidate valves for lockhopper use in coal conver- 
sion processes. The testing effort described will establish the capa- 
bility of these valves to operate reliably in current and potential 
coal conversion process pilot plants, demonstration size and pioneer 
commercial plants. Test conditions are derived from those of coal 
conversion processes that exist at pilot plants and are considered 
typical for potential demonstration plants and pioneer commercial 
plants. This test plan was prepared with inputs from, and in cooper- 
ation with, Morgantown Energy Technology Center personnel. 


19651 (DOE/MC/12209—T1) Preliminary design for hot 
dirty-gas control-valve test facility. Final report. (Mittel- 
hauser Corp., Downers Grove, IL (USA)). Jan 1980. Con- 
tract AM21-79MC12209. 232p. NTIS, PC Al1/MF AO1. 
This report presents the results of a preliminary design and 
cost estimating effort for a facility for the testing of control valves 
in Hot Dirty Gas (HDGCV) service. This design was performed 
by Mittelhauser Corporation for the United States Department of 
Energy's Morgantown Energy Technology Center (METC). The 
objective of this effort was to provide METC with a feasible pre- 
liminary design for a test facility which could be used to evaluate 
valve designs under simulated service conditions and provide a 





01 COAL AND COAL PRODUCTS 
0104 Processing 


technology data base for DOE and industry. In addition to the 
actual preliminary design of the test facility, final design/construc- 
tion/operating schedules and a facility cost estimate were prepared 
to provide METC sufficient information with which to evaluate 
this design. The bases, assumptions, and limitations of this study 
effort are given. The tasks carried out were as follows: METC Fa- 
cility Review, Environmental Control Study, Gas Generation 
Study, Metallurgy Review, Safety Review, Facility Process 
Design, Facility Conceptual Layout, Instrumentation Design, Cost 
Estimates, and Schedules. The report provides information regard- 
ing the methods of approach used in the various tasks involved in 
the completion of this study. Section 5.0 of this report presents the 
results of the study effort. The results obtained from the above-de- 
fined tasks are described briefly. The turnkey cost of the test facili- 
ty is estimated to be $9,774,700 in fourth quarter 1979 dollars, and 
the annual operating cost is estimated to be $960,000 plus utilities 
costs which are not included because unit costs per utility were not 
available from METC. 


19652 (DOE/MC/14384—T1) Liquid-phase methanation/ 
shift process development. First quarterly progress report, 
September 1-November 30, 1980. (Chem Systems, Inc., Fair- 
field, NJ (USA)). 20 Jan 1981. Contract AC21-80MC14384. 
48p. NTIS, PC A03/MF AOl1. 

This program is a continuation of the Liquid Phase Methana- 
tion/Shift Program (EX-76-C-01-2036) which was completed on 
November 30, 1978. One of its primary goals is to study the rates of 
carbon formation during methanation over a wide range of process 
conditions and determine the effect of the carbon deposition on 
catalyst activity and selectivity. The second goal is to perform an 
engineering design of a hydrodynamic cold-flow unit of scale 
equivalent to the LPM/S pilot plant reactor for evaluation of the 3- 
phase reaction system hydrodynamics. Work to date has concen- 
trated on the first task - Rates of Carbon Formation. The existing 
reaction units and analytical system have been refurbished and cali- 
brated. Five nickel-based methanation catalysts were chosen as rep- 
resentative of the types available commercially. Carrier materials 
for the catalysts are alumina, kieselguhr and calcium aluminate. 
Nickel contents vary from 35 to 60% Ni. The first experimental 
scan, 100 hours - without steam, has been successfully completed. 
The second scan is in progress, 300 hours - without steam. Samples 
of both spent and virgin reduced catalysts have been sent out for 
analysis. 


19653 (DOE/MC/14601—T2) Coal materials handling 
coal feeder development, Phase I. First quarterly technical 
progress report, October-December 1980. (Foster-Miller As- 
sociates, Inc., Waltham, MA (USA)). 20 Jan 1981. Contract 
AC21-80MC14601. 19p. NTIS, PC A02/MF AOl1. 

The FMA Linear Pocket Feeder (LPF) is a positive dis- 
placement feed system in which the pressure seal is developed by a 
set of mechanical labyrinth seals between the piston rings and the 
sealing tube. The pressure seal is completely independent of the 
type and size of coal used. The LPF can maintain a pressure differ- 
ence with no coal in the system and can achieve steady state oper- 
ation in less than a minute after startup. Coal flow rate can be 
changed while the LPF is operating at design speed and operating 
pressure with no effect on the LPF’s performance. The LPF has 
the potential for operating on all types and sizes of coal as long as 
they are free flowing. The existing LPF will be upgraded utilizing 
the knowledge gained during the previous 330 hours of operation. 
The loading station will be redesigned to allow the infeed of coarse 
coal in such a manner that minimum degradation occurs during 
entry into the pockets of the feeder and feed of pulverized coal in a 
way that minimizes entrapment of air under the coal charge to 
allow quicker settling. Certain other proposed design changes are 
described also. (LTN) 


19654 (DOE/MC/14601—T3) Coal materials handling/ 
coal feeder development, Phase I. 2nd quarterly technical 
progress report, January-March 1981. (Foster-Miller Asso- 
ciates, Inc., Waltham, MA (USA)). 27 Apr 1981. Contract 
AC21-80MC14601. 16p. NTIS, PC A02/MF AO1. 

The essential objective of Phase I of our program is to dem- 
onstrate extended capabilities for the Linear Pocket Feeder (LPF). 
This requires extensive modification of both our test facility and the 
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LPF. At this time we estimate that delays in modifications will pre- 
vent our testing the LPF until at least mid-May, a month and a half 
later than originally scheduled. However, we have reviewed our 
test plan and facility operation in detail and conclude that testing 
can probably be completed by the end of August as originally pro- 
posed, and that the program is not jeopardized in any other way. In 
fact, our projected delay in specified testing is due in part to our 
initial testing - crude but successful, with pulverized coal (PC). On 
the strength of this success, we are attempting to go immediately to 
an LPF and feed system that is fully modified for PC. A status 
report task by task is given. 


19655 (DOE/MC/14602—T1) Development of a pilot- 
scale kinetic extruder feeder system and test program. Second 
quarterly technical progress report, January-March 1981. 
(Lockheed Missiles and Space Co., Sunnyvale, CA (USA)). 
15 Apr 1981. Contract AC21-80MC14602. llp. NTIS, PC 
A02/MF AOl1. 

This report covers the work carried out during the January- 
March 1981 quarter of the program. Preparations are being made to 
ready the equipment for the moisture tolerance test program. The 
main effort described pertains to the redesign and procurement of 
the main shaft bearing and seal system. To enhance the chances of 
achieving the program objectives, the recommendation was made 
by Lockheed to use a conventional roller bearing for the present 
program instead of the advanced water-lubricated bearing. Never- 
theless, the need exists for better long-term solutions to the bearing 
and seal problem, especially in view of the eventual requirement to 
scale the equipment to larger sizes. It is recommended that the pro- 
gram proceed as planned. 


19656 (DOE/MC/14603—T4) Quarterly project progress 
report, Jan-Mar 1981. (Conspray Construction Systems, 
Inc., Santa Ana, CA (USA)). 1981. Contract AC21- 
80MC14603. 8p. NTIS, PC A02/MF AOI. 

All engineering details on the test loop have now been com- 
pleted, and an Apple II computer selected for the information mon- 
itoring and data acquisition. A Versatyme process controller moni- 
tors and controls the feeder operation. The Apple monitors all the 
relevant test loop functions and test parameters, and also allows the 
operator to manually input such additional test information as he 
deems relevant. The Apple computer is interfaced with an off-site 
time share computer which will provide storage for the information 
gathered during the test. The Versatyme has been programmed to 
control the feeder and to monitor the machine's functions so as to 
shut down operations in the event conditions become unsafe. The 
programming of the Apple is well under way and it appears to 
have more than adequate power to deal with the test operation. 
The feeder was moved from the factory and installed at the test site 
in late March. By the end of the month, the live bottom hoppers 
had been installed on the feeder and the cross feed conveyor from 
the bucket elevator to the top of the test loop and work stands 
around the feeder will be fabricated. The pressure vessels for the 
test loop and the housings for the Conspray valves have been re- 
ceived. 


19657 (DOE/OR/03054—1) SRC-I quarterly technical 
report, July-September 1980. (International Coal Refining 
Co., Allentown, PA (USA)). 1980. Contract AC05- 
78OR03054. 201p. NTIS, PC Al10/MF AOI. 

Processes in the SRC-I Demonstration plant are considered 
with respect to engineering, alternatives and comparative evalua- 
tions as follows: hydrogen production by coal gasification and gasi- 
fication of residues, optimium pressure of hydrogen produced, shift 
processes, solidification of solvent-refined coal, effect of variations 
in coal and degree of coal preparation on coal liquefaction, charac- 
terization of various waste waters and comparative evaluation of 
three waste water treatment processes (including zero discharge). 
Nine papers have been entered individually into EDB and ERA. 
(LTN) 


19658 (DOE/OR/03054—1, pp 1-26) Comparison of 
four coal gasification processes. 1980. NTIS, PC Al10/MF 
AOl. 


In SRC-I quarterly technical report, July-September 1980. 
Gasification of a mixture of coal and mineral ash residue 
(MAR) generates the synthesis gas that is processed to provide 
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makeup hydrogen for the Demonstration Plant. The Ralph M. Par- 
sons Company conducted a series of trade-off studies to evaluate 
differences between four coal gasification processes in the areas of 
technical feasibility, plant reliability and operability, feedstock re- 
quirements, downstream process capacity requirements, hydrogen 
product purity, overall utility requirements, and capital costs. The 
Texaco coal gasification process with total direct gas quench was 
selected as a Base Case. Three alternative methods were compared: 
Case I, the GKT gasification (Krupp-Koppers) process; Case II, the 
Shell-Koppers process; Case III, the Lurgi process. The MAR used 
in gasification is produced during the deashing process in SRC-I 
production. For comparison, a total plant concept for the produc- 
tion of hydrogen has been considered; therefore, facilities for 
oxygen production, coal and MAR gasification, shift, acid gas re- 
moval, sulfur recovery, and hydrogen compression have been in- 
cluded in the evaluation. The economic evaluation indicates that 
both GKT (Case I) and Lurgi (Case III) gasification processes in- 
volve higher annual operating costs than Texaco gasification ($5.0 
and 2.18 MM, respectively). However, Case II (Shell-Koppers 
process) annual operating costs are $1.0 MM less than those for the 
Texaco process. Additional test work on all technologies is recom- 
mended before choosing the Demonstration Plant design. Also, 
after these studies were completed, major changes altered the 
design basis for supplemental hydrogen production. This fact, to- 
gether with more recent information and experimental data, signifi- 
cantly penalizes the favorable Texaco process economics reported 
herein. 


19659 (DOE/OR/03054—1, pp 39-56) Pressure staging 
evaluation downstream of the GKT coal gasification process. 
Wilkins, J.T. 1980. NTIS, PC A10/MF AOl1. 

In SRC-I quarterly technical report, July-September 1980. 

Supplemental hydrogen required for the SRC-I Demonstra- 
tion Plant's liquefaction process will come from gasification of a 
mixture of Kerr-McGee ash concentrate (K-MAC), recovered from 
the SRC deashing step, and supplemental coal. The GKT coal gasi- 
fication will be used. The discharge pressure from the downstream 
syngas compressor sets the operating pressure level for the syngas 
sour shift process and the subsequent acid gas removal process. The 
final compression duty for the makeup and recycle hydrogen-rich 
gas is also determined by the initial syngas compression duty. This 
study evaluates two pressure-staging schemes: Base Case - initial 
syngas compression to 827 psia; and Alternate Case - initial syngas 
compression to 577 psia. The Base Case represents the operating 
pressure levels for makeup hydrogen processing downstream of the 
gasification step specified during Phase 0. The economic analysis 
indicates a virtual standoff for the compression and Selexol sec- 
tions. For both compression alternatives, the Alternate Case savings 
on the large, expensive initial compressor are more or less offset by 
the increase in the less expensive (but spared) final compressor. 
And for the Selexol unit, the Alternate Case savings due to the 
lower power requirement is negated by increased Selexol inventory 
requirement and by larger equipment sizes. However, the shift unit 
economics show a strong dependence on pressure. The shift unit 
for the Alternate Case requires increased equipment sizes, larger 
catalyst volume, increased high-pressure steam consumption, and 
decreased low-pressure steam production. The net result is an 
annual cost increase of about 36% over the Base Case. However, 
shift costs are relatively small compared to compression and acid 
gas removal costs, so overall, the Alternate Case is more expensive 
by only 6%. 


19660 (DOE/OR/03054—1, pp 57-72) Carbon monoxide 
shift conversion facility: saturator shift scheme vs direct 
steam injection shift scheme. 1980. NTIS, PC Al10/MF AOI. 
In SRC-I quarterly technical report, July-September 1980. 
The makeup hydrogen needed for expanded-bed hydrocrack- 
ing and the SRC process area in the Demonstration Plant will 
come from GKT gasification. The gas is generated from solid fuel, 
either Kentucky No. 9 coal or Kerr-McGee ash concentrate (K- 
MAC), or both. The particulate-free syngas from the gas cleanup 
section is further processed in a catalytic carbon monoxide shift 
conversion section and an acid gas removal section. It is then com- 
pressed for use as makeup hydrogen. The objective of this study 
was to determine the best processing method for shift conversion. 
A saturator shift scheme and a direct steam injection scheme were 
evaluated and compared with regard to utility and capital costs, 
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technical feasibility, and environmental impact. The syngas quantity 
and composition as well as the steam to dry gas ratios were identi- 
cal in both cases. The advantages and disadvantages are summa- 
rized. Results show that both methods are technically and oper- 
ationally feasible, as well as environmentally acceptable. However, 
because of the risk of formic acid corrosion and high capital costs, 
the saturator shift scheme is not recommended for the SRC-I Dem- 
onstration Plant. 


19661 (DOE/OR/03054—1, pp 73-77) Sulfur storage 
study. 1980. NTIS, PC A10/MF AOl. 

In SRC-I quarterly technical report, July-September 1980. 

A problem that needs to be resolved is the Demonstration 
Plant's capacity for sulfur storage. The only storage presently in- 
cluded is the standard pit provided by Parsons, with a capacity for 
200 long tons per day (Itpd) of sulfur from the Claus and BSR 
units, or about three days worth of production. On the basis of past 
experience, with delays in rail car shipments, trade-off comparisons 
are necessary between alternate methods and quantities of sulfur 
storage to meet emergency transportation requirements covering 
10, 15, and 30 days of liquid storage. This study also discusses other 
means of storing the sulfur and the advantages and disadvantages of 
each method. Of all the methods for handling sulfur, the least ex- 
pensive is to retain the sulfur in liquid form through production and 
shipment to the consumer, if distances and transportation arrange- 
ments are reasonable. Liquid storage also conforms best to current 
and anticipated future environmental restrictions. The costs for 
liquid storage tanks and loading pumps are given for amounts accu- 
mulated in 10, 15, and 30 days. No contrasting cost figures are in- 
cluded for solid storage alternatives, since such facilities appear to 
be impractical and may vary radically depending on location and 
marketing opportunities. The cost estimates do not include steam- 
jacketed transfer lines to and from the tanks. 


19662 (DOE/OR/03054—1, pp 79-98) Solidification 
system: Rexnord vs water-bath process. Udani, L.H. 1980. 
NTIS, PC A10/MF AOl1. 

In SRC-I quarterly technical report, July-September 1980. 

The solidification unit of the SRC-I process solidifies and 
cools molten SRC from the SRC stripper of the critical solvent 
deashing (CSD) unit. Phase 0 Demonstration Plant design included 
water-cooled Rexnord vibratory solidifiers. These units operate in a 
batchwise manner to solidify and cool the molten SRC, break the 
solid SRC into pieces through vibration, and convey the product to 
storage. Because the Rexnord unit operates batchwise, a search was 
made for a continuous process. A water-bath system used commer- 
cially for coal tar pitch solidification was selected by ICRC for fur- 
ther evaluation. In the water-bath process, the solidifier is a water 
bath, which directly hardens molten SRC and cools the solid prod- 
uct. Mechanical equipment breaks the resulting pencil-shaped solids 
into pieces, separates water from the product, and conveys the 
product to storage. This report compares three methods: the Tex- 
nord solidification system (Base Case); the water-bath solidification 
system (Case I); and a modified Rexnord system (Case II), designed 
to operate at a lower feed temperature (450°F) and to incorporate 
many energy-saving features. For all systems, flow diagrams, equip- 
ment lists and specifications, capital cost estimates (+- 30%), utility 
costs, and environmental considerations are presented. Also, two 
additional studies were performed. One considered gas absorption 
and carbon adsorption as alternatives to incineration of the hydro- 
carbon-air mixture in the solidifier; treatment of exhaust gases 
would result in higher capital and operating costs. In the second 
study, revision of the solids recovery system in the water-bath 
process using centrifugation instead of settling also resulted in 
higher capital and operating costs. As a result of this study, we rec- 
ommend including the modified Rexnord system. 


19663 (DOE/OR/03054—1, pp 99-109) Effect of feed 
coal variation on demonstration plant performance. Hoover, 
D.S.; Givens, E.N.; Bland, A.; Davis, B.; Hower, J.; Kop- 
penaal, D.; Pollock, D. 1980. NTIS, PC A10/MF AOl1. 
In SRC-I soy technical report, July-September 1980. 
1 


The specification and selection of coals for feedstocks to the 
SRC-I Demonstration Plant will be based on a number of consider- 
ations. Of major importance is the tendency of the coal to liquefy 
under the proposed process conditions. On the basis of data gener- 
ated at Wilsonville and Fort Lewis Pilot Plants, western Kentucky 
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coal is attractive as a feedstock. However, the demand for 6000 
tons per day of feed coal for the Demonstration Plant will require 
coal from more than one source. A number of factors, including pe- 
trographic composition, level of coalification (rank), and type, size, 
and distribution of inorganic components, affect the amenability of 
a coal to liquefy under given processing conditions. Certain coal 
macerals such as macrinite, fusinite, and semifusinite are inert 
during liquefaction, while some inorganic constituents may act as 
catalysts. Other inorganic elements, e.g., chlorine, may cause proc- 
ess-equipment-related problems. Thus, a knowledge of the variation 
in these properties will provide information on possible problems 
related to feexdstock composition. Mining practices and not inher- 
ent seam variation probably cause the occasionally wide variation 
in ash contents of samples from the same mine. Cleaning yielded a 
5% reduction in ash content and substantially reduced ash variation 
in Kentucky No. 9 coals compared with ROM samples (about 8% 
vs 13%). Pyrite removal was the primary factor in the 1% sulfur 
reduction in cleaned coals (reduced from about 4 to 3%). Coal rank 
has been shown to relate to liquefaction amenability under given 
conditions. The samples were generally high in reactive maceral 
content, although variations of up to 6% were noted. 


19664 (DOE/OR/03054—1, pp 111-150) Evaluation of 
three wastewater treatment alternatives. Nicholas, D.M_; 
Kelly, C.M.; Shu, P.S. 1980. NTIS, PC A10/MF AOl1. 

In SRC-I quarterly technical report, July-September 1980. 

The SRC-I Demonstration Plant will generate a large 
number of contaminated waste-water streams. The Phase 0 (Base 
Case) design includes a sophisticated wastewater treatment system, 
which would discharge the treated effluent to the Green River. 
However, it is worthwhile to evaluate alternative systems that 
would eliminate this discharge under normal operating conditions. 
One inceative relates to the uncertainties associated with the pro- 
posed wastewater treatment system. For example, the exact nature 
of the wastewaters to be treated is unknown and cannot be predict- 
ed precisely. Furthermore, the performance of the wastewater 
treatment plant has not been demonstrated as an integrated system. 
Thus, the exact nature of any effluents to the Green River cannot 
be predicted. This makes it difficult to obtain a National Pollutant 
Discharge Elimination System (NPDES) permit. It also poses the 
danger that if the wastewater treatment system does not perform as 
designed, the entire operation could be shut down at times to pre- 
vent discharge violations, or plant start-up could be delayed while 
facilities are modified. Even if the treatment systems function as de- 
signed, trace concentrations of certain pollutants will still be dis- 
charged. The fate of these trace materials in the environment is un- 
known. It is possible that some may accumulate in various organ- 
isms and produce unexpectedly large impacts, out of proportion to 
the small amounts discharged. Because of these uncertainties it 
seems prudent to avoid discharge if this is feasible, at least until 
more is learned from investigations that will be carried out when 
the Demonstration Plant is built. 


19665 (DOE/OR/03054—1, pp 151-159) Characterizing 
wastewater and monitoring its treatment. Noichl, O.J.; Ni- 
cholas, D.M. 1980. NTIS, PC A10/MF AOl1. 

In SRC-I quarterly technical report, July-September 1980. 

A project has been set up by ICRC to identify likely con- 
taminants in the wastewater from the SRC-I Demonstration Plant - 
and to monitor the effectiveness of methods proposed for treating 
these contaminants. Samples have been collected from Wilsonville 
and Fort Lewis Pilot Plants and from suppliers of critical processes 
(GKT and Lummus). Measurements have been made on each 
sample to determine pH, oil and grease content, total organic 
carbon (TOC), chemical oxygen demand (COD), specific ions (S*, 
CN~, SCN~, NH,* ), and elemental analyses of S, N, C, and metals. 
Preliminary screening of polynuclear aromatics (PNAs) has been 
made. On the basis of tests performed on pilot plant samples with 
an uncharacteristically high oil content, nearly complete oil remov- 
al can be obtained by acidification to pH 3 to 5 and separation in an 
American Petroleum Institute mechanical separator. Approximately 
2500 gal of SRC-I process recycle water has been procured as a 
base solution from which the biological treatment feedstock will be 
simulated. The sampling points are those identified as containing 
representative organic compounds, metals, and product oils. 
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19666 (DOE/PC/30026—T2) Study of ebullated-bed 
fluid dynamics for H-Coal. Quarterly progress report No. 3, 
January 1, 1981-March 31, 1981. Schaefer, R.J.; Rundell, 
D.N. (Amoco Oil Co., Naperville, IL (USA). Research and 
Development Dept.). Apr 1981. Contract AC22-80PC30026. 
65p. NTIS, PC A04/MF AOI. 

Characterizations of liquid samples from PDU Run No. 10 
were performed. Densities, solids content, and gamma-ray mass ab- 
sorption coefficients were measured for 13 slurry mix tank samples. 
Densities and mass absorption coefficients were obtained for an 
equal number of clean oil tank samples. Battelle Institute completed 
viscosity measurements on 14 reactor liquid product samples; how- 
ever, recent modifications to the viscometer will require that some 
measurements to be repeated. Spent Amocat I-A catalyst was ob- 
tained for future cold flow tests at Amoco. Cold flow experiments 
were started at Northwestern University. Some problems with gas 
foam formation were noted. Two different probes were fabricated. 


19667 (DOE/PC/30075—5) Crossed reaction networks in 
the catalytic hydrodenitrogenation of synthetic liquid fuels. 
Quarterly report, February 1, 1981-April 30, 1981. Satter- 
field, C.N.; Hsi, S. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Chemical Engineering). 1981. Contract 
AC22-80PC30075. 16p. NTIS, PC A02/MF AOl1. 

In this quarter, the hydrodenitrogenation (HDN) of quino- 
line was studied in the trickle bed reactor. Although the study was 
interrupted by plugging of the reactor and by leakage of the liquid 
pump, progress has been made in understanding the behavior of the 
reactor and quinoline HDN in liquid phase, and a new catalyst 
charge was put into use. Details are presented on the following: (A) 
refinement of capillary column analytical procedure; (B) the effect 
of gas flow rate on the reaction kinetics; (C) catalyst deactivation 
study; (D) equilibrium between quinoline and py-tetrahydroquino- 
line; and (E) preliminary kinetic data. During the next quarter, 
studies will be made to elucidate the effect of gas/liquid ratio on 
reactor performance and to pursue the detailed kinetics of the quin- 
oline reaction network in the liquid phase. 


19668 (DOE/PC/30142—T1) Coal desulfurization by a 
microwave process. Zavitsanos, P.D.; Golden, J.A.; Bleiler, 
K.W.; Jacobs, I.S. (General Electric Co., Philadelphia, PA 
(USA)). Mar 1981. Contract AC22-80PC30142. 39p. NTIS, 
PC A03/MF AOl. 

A laboratory size flow reactor was developed and tested on 
coal samples up to 100 g/batch. A modified version of the applica- 
tor will increase sample size to 1000 g; when run continuously it 
can handle 500 g to 1000 g/minute. Recent measurements on typi- 
cal 1/4 in. size (particle size) coal has validated previous results 
which show up to 50% sulfur removal mainly by converting pyrite 
to FeS which is shown to have strong magnetic properties and the 
spectral characteristics of pyrrhotite. Subsequent crushing and 
physical separation steps such as float sink or magnetic separation 
further reduces the sulfur level (and more effectively than conven- 
tional separation). Crushing of coal (to 30 to 100 mesh) and further 
exposure to the microwave field can further reduce the total sulfur 
level. An 80% to 90% removal is possible with the proper concen- 
tration of NaOH and/or multiple exposures. Results are presented 
for several important Pennsylvania and Kentucky coals. The results 
evaluated in terms of pounds of sulfur per 10° Btu suggest that this 
method had the potential of meeting environmental requirements. 


19669 (DOE/PC/30142—T2) Coal desulfurization by a 
microwave process. Technical progress report, February 1981- 
May 1981. Zavitsanos, P.D.; Golden, J.A.; Bleiler, K.W. 
(General Electric Co., Philadelphia, PA (USA)). 1981. Con- 
tract AC22-80PC30142. 12p. NTIS, PC A02/MF AOl1. 
Desulfurization experiments were carried out using the 
6KW, 2450 MHz Flow Reactor System. The program has been di- 
rected toward the combination of physical separation and micro- 
wave exposure with NaOH to increase sulfur removal. The follow- 
ing treatment sequence has been used with good results: (1) expose 
1/4 to 1 in. raw coal to microwaves; (2) crush the treated coal and 
separate the sample into float/sink fractions; (3) add NaOH to the 
float fraction and re-expose the sample to microwaves; and (4) 
wash, add NaOH and expose to microwaves. This procedure has 
produced up to 89% sulfur removal and as low as 0.31 #S/10® Btu. 
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Ash analyses on these samples showed as high as 40% reduction. 
The calorific value was increased in almost all samples. Data on 
sulfur, ash and calorific values are summarized. 


19670 (DOE/PC/30305—T2) Study of the formation of 
submicron particulates generated by coal combustion. Second 
quarterly progress report, 1 January 1981-31 March 1981. 
Sherman, P.M.; Glass, D.R. (Michigan Univ., Ann Arbor 
(USA). Dept. of Aerospace Engineering). Apr 1981. Con- 
tract FG22-80PC30305. 13p. NTIS, PC A02/MF AOl1. 

The work during the second three months of the contract 
has succeeded in bringing the program to the point where it should 
be now possible to obtain particulate data for a reasonable set of 
conditions of interest. A new flame holder has eliminated any prob- 
lem of flash back or blow-off. Installation of ceramic liners for 
access ports has facilitated both the use of an optical pyrometer and 
a thermocouple-traverse system. A heater added for preheating sec- 
ondary air promises a wider range of operating conditions. The 
dust feeder developed delivers a very steady rate of dust without 
the problems of a separate fluidizer. The furnace tube used initially 
was foamed quartz which did not stand up well to temperature cy- 
cling. This tube has been replaced with a Mullite tube which is 
more capable of withstanding the effects of cycling. A safety 
system for quick fuel shut-off in case of the flame flashing back into 
the mixing tube was also added. A sampler with a sonic orifice in a 
conical leading edge was designed and built for downstream sam- 
pling of sub-micron particles. In order to see small submicron parti- 
cles the transmission electron microscope must be used. Larger par- 
ticles must be eliminated since they obscure the smaller ones. Also 
the collection of particles must be sparse and the substrate must be 
transparent to the electron beam to allow the electron beam to pass 
through the specimen. The flow field around the sampler has 
streamlines which curve inwardly at the inlet so that small particles 
which follow the streamlines enter the sampler and larger particles 
with larger inertial continue on in a path by-passing the sampler 
inlet. The particles are collected on a thin carbon film supported by 
the microscope grid which is clamped to a flat plate inside the sam- 
pler. 


19671 (EGG-FM—5396) Materials testing at the Hanna- 
IV and Hoe Creek-III in situ coal-gasification sites. Loop, 
R.B.; LaRue, D.M. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Mar 1981. Contract AC07-761D01570. 81p. NTIS, 
PC A05/MF AOl1. 

Candidate structural alloys were exposed to the direct prod- 
uct gas stream during three different in situ coal gasification experi- 
ments at two sites. Physical appearance and chemical analysis indi- 
cate that the coating on the specimens following exposure is typical 
of condensed hydrocarbons, coal char, coal ash, and mineral parti- 
cles from the overburden. Deposits on specimens from one test had 
a fairly high concentration of sulfur (about 8 w/o) while the others 
had very low sulfur concentrations (0.313 w/o and 0.014 w/o, re- 
spectively). Energy-dispersive x-ray spectra indicate that corrosion 
occurred principally by oxidation, with some sulfidation. Mean pen- 
etration rates expressed in millimetres/year were calculated from 
weight loss data. No material evaluated showed a truly unaccepta- 
ble degradation. There was no consistent difference in the amount 
of material removed from specimens with or without welds. Speci- 
mens from one test experienced no consistent difference in material 
removal between different exposure angles; a consistent difference 
in material loss and dents from particle impact indicated that ero- 
sion may have occurred in the other two tests. There was no indi- 
cation of carburization, decarburization, or severe localized attack 
in the form of pitting or intergranular corrosion on any of the 
specimens examined. Results obtained for the flame-sprayed 316 SS 
specimens and one of the Alonized specimens indicated that use of 
these processes may be questionable in this environment. 


19672 (EPRI-AP—1779) Antisolvent-induced agglomer- 
ation of mineral matter in coal-derived liquids. Final report. 
Henry, J.D. Jr.; Verhoff, F.H. (West Virginia Univ., Mor- 
gantown (USA). Dept. of Chemical Engineering). Apr 
1981. 147p. NTIS, PC A0O7/MF AOl1. 

The influence of many of the variables associated with anti- 
solvent induced agglomeration of mineral matter in coal derived 
liquids was observed by an indirect x-ray photographic measure- 
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ment of sedimentation. The primary variables were anti-solvent 
type, dose, combinations of anti-solvent and gas, anti-solvent addi- 
tion rate, and mixing properties. Also, the properties of the coal de- 
rived liquids have a great influence on the ash agglomeration and 
sedimentation. A correlation is proposed which relates the effec- 
tiveness of various anti-solvents, as evidenced by an increase in the 
initial settling rate, with their carbon/hydrogen ratio and solubility 
parameter. The advantage of this correlation over those proposed 
earlier is that it involves more fundamental and readily available 
properties of the anti-solvent. Anti-solvent mixture effects can be 
predicted by using molar weighted averages of the carbon/hydro- 
gen ratio and solubility parameter. Mixing speed is a more impor- 
tant variable than mixing time. Sequential mixing, i.e., a short 
period of high speed followed by a longer period of low speed 
mixing produces an increase in the initial settling rate. Mathemat- 
ical models are proposed to explain the effects of mixing. It was 
found that increased preasphaltene content of the coal derived liq- 
uids greatly increased the efficiency of the anti-solvents for agglom- 
eration and sedimentation. In addition to using the x-ray technique 
to evaluate vertical sedimentation of ash particles, the experimental 
apparatus was modified to permit inclined batch sedimentation ex- 
periments. As expected, the sedimentation rate greatly increased in 
the inclined settler. The experimental data compared well with ex- 
isting theories. 


19673 (EPRI-AP—1784) Solvent-refined coal (SRC) 
process operation of solvent-refined coal pilot plant, Wilson- 
ville, Alabama. Annual report, January-December 1979. 
(Catalytic, Inc., Wilsonville, AL (USA)). Apr 1981. Con- 
tract ACO1-76ET10154. 229p. NTIS, PC All/MF AO1. 

Operating conditions and test results obtained at the six-ton- 
per-day Solvent Refined Coal (SRC-I) pilot plant in Wilsonville, 
Alabama, during 1979 are summarized. The plant was operated for 
a total of 284 days, or 78% of the year. Three coals were proc- 
essed: Kentucky 6 and 11 and Kentucky 9 from the Pyro mine, and 
Kentucky 9 from the Lafayette mine. The coal space rate ranged 
between 25 and 50 lb/hr-ft*, dissolver conditions ranged between 
1700 and 2100 psig at 825°F, and gas feed rates ranged from 6000 
to 12,000 scfh. Conversion to cresol soluble organics ranged from 
90 to 95 wt % of the MAF coal, while hydrogen consumption 
ranged from 1.3 to 2.7 wt % and SRC yield ranged from 45 to 75 
wt % of the MAF coal. Mineral separation techniques studied in- 
cluded Critical Solvent Deashing (CSD) and vertical leaf filtration. 
SRC recoveries at the CSD unit ranged from 65 to 85 wt % of 
SRC in the CSD feed. Filtration rates of 4.4 gal/hr-ft? of filter area 
were demonstrated with precoat. However, operation without pre- 
coat was unsuccessful. 


19674 (FE—2340-11) Improved techniques for gasifying 
coal. Eleventh quarterly report, January 1, 1979-March 31, 
1979. Graff, R.A.; LaCava, A.I. (City Coll., New York 
(USA)). 1979. Contract AS01-76ET10623. 45p. NTIS, PC 
A03/MF AOI. 

Bed expansion of fine powders generally cannot be adequate- 
ly described by the two phase theory in the slugging or turbulent 
fluidization regimes. The main difficulty lies in the problem of pre- 
dicting bubble size and velocity, as the gas velocity is raised 
beyond the bubbling regime. Only one of the powders tested, FCC, 
gave rise to expanson behavior in line with the two phase theory 
prediction. The other powders tested, as well as some reported re- 
sults from the literature, usually show that the slug velocity is 
higher than the two phase theory predicts as the gas velocity is 
raised. The effect of particle size distribution on bed expansion was 
found to be significant. Also results from the literature for larger 
bed diameter beds generally show a larger deviation than small di- 
ameter beds. Upon transition to turbulence, the heterogeneous 
nature of the bed first peaks and then gives rise to a condition of 
increasing uniformity. Thus, the high velocity regimes are treated 
as more homogeneous ones, or semi-particulate, rather than aggre- 
gative, in nature. If one takes the phenonmenon of clustering - evi- 
dent in fine powders - into account, a modified Richardson-Zaki ap- 
proach can successfully correlate bed expansion in the high veloc- 
ity regimes. A complete expansion map, spanning fluidization re- 
gimes from the slugging, to a new postulated dense conveying 
regime, is presented for one of the powders tested, FCC. 
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19675 (FE-MIT—2295T27-9) Coal pyrolysis by hot solids 
from a fluidized-bed combustor. Progress report for the 
period, July 1, 1980-November 30, 1980. Longwell, J.P.; 
Evans, L.B.; Peters, W.A.; Floess, J.K.; Fong, L.; Chen, C. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 1980. 
Contract AT01-76ET10703. 154p. NTIS, PC A08/MF AOl1. 

During this past quarter, the coal pyrolysis experiments were 
completed. A few additional pyrolysis runs were made, a number 
of chemical analysis were finished, and the data was tabulated. The 
results of the lignite pyrolysis work are presented in section 2.1. In 
addition to the lignite tests, a number of pyrolysis runs were made 
with oil shale in the fluidized bed reactor. The results from two 
runs are reported in section 2.3. Most of the initial tests identified 
needed equipment modifications or changes in experimental proce- 
dure. The wider temperature range over which the shale oils con- 
densed, for instance, necessitated a number of changes in the con- 
densate train. For the last two experiments, accurate overall mass 
balances and an oil yield commensurate with the Fischer assay 
were obtained. Heat and material balance calculations for a two 
vessel, fluidized solids, shale oil retorting system have been carried 
out using the ASPEN simulation system. In this process heat is sup- 
plied by combustion of spent shale in one vessel. The hot spent 
stone circulates between this vessel and the fluidized bed retort 
which receives the fresh oil shale. As expected, CaCOs calcination 
had a major effect on the ability to maintain reactor and burner 
temperature (900°F and 1200°F are considered desirable). For a 
shale preheat temperature of 400°F, only 10% CaCO; decomposi- 
tion could be tolerated. Additional calculations assuming equilibri- 
um stone decomposition in both reactors, taking into account 
CaCOs-SiOz reactions and the effect of pressure and additional heat 
integration will be carriec out. Studies of the dolomite carbon-diox- 
ide reaction were also completed. 


19676 (LA—8617) Laser simulation of solar pyrolysis 
and gasification using static coal samples. Beattie, W.H. (Los 
Alamos Scientific Lab., NM (USA)). Apr 1981. Contract 
W-7405-ENG-36. 22p. NTIS, PC A02/MF AOl1. 

Coal gasification by rapid radiant heating has been investi- 
gated in a controlled laboratory environment. The goals of this re- 
search were to test the feasibility of solar-driven coal gasification 
and to understand the conditions that control product gas yields. A 
technique using a CO» laser was developed for small-scale simula- 
tion of concentrated sunlight. The effects of parameters such as ra- 
diant flux, heating time, and pressure on coal pyrolysis and on the 
reaction between char and CO» were investigated. Good yields of 
medium Btu gas may be produced by pyrolysis of subbituminous 
coal and gasification of the resultant char in a solar flux of at least 
250 W/cm®*. The data reported here will be useful in the design of 
any larger scale engineering tests of these concepts. 


19677 (ORNL/Sub—80/24707/1) Coal liquefaction tech- 
nology assessments, phase I. Final report. (Fluor Engineers 
and Constructors, Inc., Houston, TX (USA)). Apr 1980. 
Contract W-7405-ENG-26. 969p. NTIS, PC A99/MF AOI1. 

Fluor has accomplished the objectives set by UCC-ND; to 
provide investment and operating cost estimates and technical as- 
sessment for four indirect coal liquefaction plants based on first 
generation gasifier technology. In each case, 16000 T/D subbitu- 
minous coal, fed with steam and oxygen to Lurgi dry-bottom gasi- 
fiers, is partially oxidized to a raw synthesis gas. The shift and cool- 
ing step increases the hydrogen to carbon monoxide ratio and sepa- 
rates condensate (gas liquor) containing oils, tars, phenols and am- 
monia. The light oil (crude diese! oil), crude phenols and ammonia 
are recovered as salable byproducts in further processing steps. The 
downstream unit differences between the four cases are described. 
In Case B-1, crude methanol is fractionated to yield a gasoline 
blending grade material containing a maximum of 0.1 wt % water. 
In Case B-2, the product methanol, containing a maximum of 2 wt 
% water, is suitable for gas turbine use. In both cases the methanol 
synthesis purge gas is converted to substitute natural gas. In Cases 
C-1 and C-2 the crude methanol is converted to gasoline hydrocar- 
bons by the fixed-bed Mobil MTG process. In Case C-2 the metha- 
nol synthesis purge gas is converted to SNG. To maximize the pro- 
duction of gasoline, the purge gas in Case C-1 is partially oxidized 
with steam and oxygen in a catalytic reformer and recycled to the 
methanol synthesis loop. The overall thermal efficiency ranges 
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from 64.8% for methanol production down to 50.4% for maximum 
gasoline production. The costs listed are for first plant facilities de- 
signed for minimal technical risk. In each of the four cases, approxi- 
mately 5 years is required from the start of engineering design to 
plant startup. 


19678 (ORNL/TM—7361) Environmental implications of 
small fixed-bed gasifiers for industry. Dobson, J.E.; Cush- 
man, R.M.; Walsh, P.J. (Oak Ridge National Lab., TN 
(USA)). May 1981. Contract W-7405-ENG-26. 167p. NTIS, 
PC A08/MF AOl. 

The Oak Ridge National Laboratory is responsible for an as- 
sessment of the environmental implications of small fixed-bed coal 
gasifiers for industry. The assessment focuses on the industrial utili- 
zation of low energy gas (often called low-Btu gas) in the range of 
3708 to 7416 kJ/m* manufactured on-site or nearby in a coal-air- 
steam reaction process. The major risk is in occupational health due 
to potential exposure to toxic substances. This risk to workers is 
considerably greater than the risk to the public at large. The major 
sources of occupational exposure will be process steam leaks, acci- 
dental spills, and maintenance operations. The composition of the 
process stream produced during low-Btu gasification is not well 
know at present. 


19679 (PNL-SA—8697) Chronic toxicity of water-soluble 
fractions of fresh and water-leached solvent refined coal-II 
liquids to a freshwater benthic invertebrate. Dauble, D.D.; 
Fallon, W.E.; Gray, R.H.; Bean, R.M. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jan 1981. Con- 
tract AC06-76RLO01830. 20p. (CONF-801039—9). NTIS, PC 
A02/MF AOl1. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

A solvent refined coal (SRC-ID) liquid blend (2.9:1, middle to 
heavy distillate) obtained from a pilot plant was sequentially ex- 
tracted with water to observe compositional changes in water solu- 
ble fractions (WSF). An initial WSF, designed to simulate chemi- 
cals present after contact with water, and a water-leached (artifi- 
cially weathered) WSF, designed to represent conditions after ex- 
posure to the aqueous environment were chemically characterized. 
Toxicities of the two WSFs were compared by observing chronic 
effects on a freshwater benthic invertebrate, Tanytarsus dissimilis. 
Survival to emergence was suppressed at 3.0 ppth of the initial 
WSF and at 9.4 ppth of the artificially weathered WSF. However, 
based on equal concentrations of organic carbon and phenolics, 
weathered WSF solutions were three to five times more toxic. Con- 
centrations, relative distributions, and loss over time of phenols and 
aromatic hydrocarbons differed between aqueous extractions de- 
rived from the fresh and weathered SRC II material. Tests assess- 
ing long-term effects of complex materials must be designed and in- 
terpreted on the basis of organism exposure to compounds most 
likely to persist in the environment. 


19680 (PNL-SA—9209) Aqueous suspensions of solvent- 
refined-coal liquids: effects of preparation procedure upon re- 
sulting chemical composition and toxicity. Bean, R.M.; 
Becker, C.D.; Skalski, J.R.; Fallon, W.E.; Scott, A.J.; Shio- 
saki, K.; Wilson, B.W. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 1980. Contract AC06-76RL01830. 
22p. (CONF-801039—8). NTIS, PC A02/MF AOl. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

The chemistry and toxicity data presented indicate that 
aquatic toxicity of SRC II suspensions are complex functions of 
method of preparation and subsequent treatment. It can be expected 
that other bituminous fossil fuels will exhibit properties similar to 
those described by the SRC II toxicity experiments. There is a 
need, therefore, to develop toxicity criteria for such materials 
which will aid in predicting the effects of discharges of synthetic 
fuels, into aquatic environments since standard concepts, such as 
LCs0, do not appear to be adequate for describing the complex sys- 
tems involved. 
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19681 (PSAD—81-19) Controlling federal costs for coal 
liquefaction program hinges on management and contracting 
improvements. Staats, E.B. (General Accounting Office, 
Washington, DC (USA)). 4 Feb 1981. 87p. Document Han- 
dling and Information Services Facility, Gaithersburg, MD. 

Report to the Congress of the United States by the Comp- 
troller General. 

Two pilot plants to demonstrate direct liquefaction processes 
for producing synthetic liquids and solids from coal became oper- 
ational during 1980. The plants were financed jointly by the Feder- 
al Government and private industry. The Federal Government's 
share of the cost of one plant was 87 percent; on the other, costs 
were shared equally. Construction of two more larger facilities is 
scheduled to begin in 1981. Foreign government investment is high 
in one plant but private contractor investment is low for both. Both 
operational pilot plants encountered design and construction prob- 
lems attributable to DOE's premature commitment to contracting 
and to poor construction and contract administration by the con- 
tractors. The problems greatly increased cost and schedule slip- 
pages. Should similar problems be encountered on the planned 
demonstration facilities, costs to the Federal Government could be 
enormous. GAO makes recommendations to DOE to control cost 
growth and management of future coal liquefaction and other 
energy projects and to enhance the prospects for successful future 
commercialization. 


19682 (SAND—81-0282) Catalytic effects in coal gasifi- 
cation. Annual report, FY 1980. Padrick, T.D. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Apr 1981. Contract 
AC04-76DP00789. 29p. NTIS, PC A03/MF AOl1. 

This annual report, for FY 1980, summarizes the activities of 
Sandia National Laboratories’ program on mineral matter effects in 
coal gasification. The objective is to determine the effects of miner- 
al matter on the devolatilization of coal and subsequent char gasifi- 
cation. We have selected a basis set of five Eastern bituminous 
coals whose mineral matter content ranged from <5% to >20%, 
but which are similar in rank and petrographic analysis. The gasifi- 
cation rates were measured in one atmosphere of He at 600°C, 
800°C, and 1000°C. No correlation was found between gasification 
rate and mineral matter or petrographic analysis, but a correlation 
was found between the gasification rates and the rank or structure 
of the coal. It was found that pyrite increased the gasification rates 
of a low-ash coal and a demineralized high-ash coal. Product gas 
analysis showed that the addition of pyrite primarily increased the 
production of CO and CHg. 


19683 (TVA/OECD/ED—81/4) Construction labor as- 
sessment for coal gasification plant Murphy Hill, Alabama. 
(Tennessee Valley Authority, Knoxville (USA)). Feb 1981. 
72p. NTIS, PC A04/MF AO1. 

TVA’s planned construction of a coal gasification plant, ca- 
pable of processing about 20,000 tons of coal per day into a clean- 
burning fuel, will be a large and complex construction project by 
any relevant measure. The plant site examined here is in northern 
Alabama near Murphy Hill. The project is estimated to require 
nearly 7000 workers at peak employment in 1985. It is projected 
that construction will start in early 1981 and be completed in 1988. 
Nearly 66 percent of all construction craft worker requirements are 
expected to occur during a 36-month period from 1984 to 1986, and 
about 25 percent are projected to occur during the 1985 calendar 
year alone. This construction labor market assessment report is di- 
rected toward estimating and analyzing data on construction labor 
requirements, and labor availability for the 75-mile geographical 
zone surrounding Murphy Hill, Alabama. The purpose of this 
report is to examine potential skilled labor shortages and some al- 
ternatives for alleviating those shortages, but not to address the 
array of socioeconomic implications of reducing shortages by train- 
ing, by attracting workers who move permanently to the job site, 
or by attracting workers who live temporarily near the site and 
return home periodically. Methods and results are not altered by 
whether TVA contracts for major portions of the construction 
work or not. 
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19684 (UCRL-Trans—11686) Coal gasification. Bastos 
S., L.E. (Lawrence Livermore National Lab., CA (USA)). 
Mar 1981. Translated from Congress on the uses of coal in 
the iron and steel industry, Mexico City, sponsored by 
ILAFA, Santiago, Chile, July 1976. 28p. NTIS, PC A03/ 
MF AOl. 

In this paper, the author offers a short review principally 
dealing with the motives underlying the evolution of the process. 
In passing, other methods for producing energy from coal are cov- 
ered. He also discusses the theoretical basis for gasification of coals 
and the various processes for the production of gases from coal, 
whether having high or low heating value. The latest methods have 
been developed with a view to the three uses of coal: as a source of 
energy, aS a raw material for the iron and steel industry, and as a 
raw material for the chemical transformation industry. It is con- 
cluded that the process should be of interest as a means of making 
better use of the coals from southern Brazil. 


19685 Catalyst and process for converting synthesis gas 
to light olefins. Rao, V.U.S. US Patent Application 178,654. 
15 Aug 1980. 16p. 

A catalyst and process for making same useful in the catalyt- 
ic hydrogenation of carbon monoxide is claimed in which a silica- 
lite support substantially free of aluminum is soaked in an aqueous 
solution of iron and potassium salts. The iron and potassium are 
present in concentrations such that the dried silicalite has iron pres- 
ent in the range of from about 5 to about 25 percent by weight and 
has potassium present in an amount not less than about 0.2 percent 
by weight. Thereafter the silicalite is dried and combined with 
amorphous silica as a binder for pellets, the catalytic pellets are 
used to convert synthesis gas to C2-C;, olefins. 


19686 Synfuels from coal: lessons from South Africa. 
Thurston, R.S. Los Alamos, NM; Univ. of California (1980). 
4p. GPO. 

The strategy for building SASOL plants reflects a commit- 
ment to long-range planning. The first plant, which represented a 
large investment for a moderate production capacity, was built to 
establish a technology for reducing South Africa’s dependence on 
imported motor fuels. After the success of the plant, SASOL made 
plans for a larger plant, which had to be justified solely on econom- 
ic grounds. At that time, petroleum crude was cheap and plentiful, 
and the second plant was cancelled. But when OPEC formed and 
the price of petroleum crude was increased, the South African gov- 
ernment reconsidered the plans for another SASOL plant. Further- 
more, because the cost of fuels produced at Sasol I proved to be 
significantly insensitive to inflation and future OPEC price in- 
creases were expected, SASOL projected that a new, larger plant 
should make a profit within a few years after its initial operation. 
But OPEC prices and inflation have risen even faster than antici- 
pated, and the products of Sasol II sell at market prices. Therefore, 
the new plant will probably make a profit during its first year of 
operation. The attractiveness of Sasol II to South Africa was 
shown when a sudden decision was made in February 1979 to build 
a duplicate of Sasol II adjacent to it. Together, these plants should 
provide for half of South Africa’s current consumption of motor 
fuels. These plants will reduce South Africa’s international balance 
of payments problems not only by reducing the amount of imported 
fuels, but also by increasing the amount of exports from the plants’ 
petrochemical by-products. Eventually this alternative fuel source 
will force a limit on the price of gasoline and diesel fuel there. 
SASOL uses an indirect process called Fischer-Tropsch. An advan- 
tage of indirect processing is that in the purification step, the envi- 
ronmentally harmful substances can be removed before the market- 
able products are formed. 


19687 Overview of gasification research and development 
in the United States. Miller, C.L. (Dept. of Energy, Wash- 
ington, DC). pp 59-75 of First International Gas Research 
Conference. Rockville, MD; Government Institutes, Inc. 
(1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

In the United States, Research and Development efforts in 
coal gasification have been initiated to resolve problems created by 
shifting patterns of energy supply and demand in the various 
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energy consuming sectors of the economy. This paper traces these 
R and D efforts and discusses the basis for concepts initiated and 
supported in response to trends experienced in energy supply and 
demand since the early 1960s. It outlines the development of such 
concepts as first, second and third generation gasification processes, 
industrial fuel-gas generators and the evolution of the medium-Btu/ 
synthesis gas gasifiers as flexible systems capable of supplying the 
requirements of many consuming sectors. 


19688 High mass flux coal gasification. Simpkin, A.J.; 
Reinhardt, T.; Herud, F.; Berman, K. (Bell Aerospace Tex- 
tron, Buffalo, NY). pp 209-222 of First International Gas 
Research Conference. Rockville, MD; Government Insti- 
tutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

Bell Aerospace Textron is developing a pressurized, en- 
trained flow, coal gasifier which is compact and simple and has a 
broad range of applicability. Currently, the gasifier is being devel- 
oped for application to SNG production under sponsorship of the 
Department of Energy and the Gas Research Institute. The high 
mass flux gasification system is described, the background and cur- 
rent program status reported, and breadth of application discussed. 


19689 New applications of commercial technology in the 
COGAS process. Eby, R.J.; Bloom, R. Jr.; Wisdom, L.I. pp 
594-618 of First International Gas Research Conference. 
Rockville, MD; Government Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

The COGAS Process for production of high Btu pipeline 
quality gas, fuel oils and naphtha from coal, is briefly described. 
The following four examples of new applications to coal processing 
of such commercial technology are discussed: (1) the vertical slag- 
ging cyclone combustor; (2) the vertical riser heat exchanger by 
means of which circulating gasifier bed solids transfer heat from the 
combustor to the gasifier; (3) the flue gas power recovery system; 
and (4) the ebullated bed hydrotreating of raw oil. The applications 
to the COGAS Process are related to the commercial analogs for 
each technology. 


19690 Exxon’s catalytic coal gasification process. Fant, 
B.T.; Euker, C.A. Jr. (Exxon Research and Engineering 
Co., Linden, NJ). pp 620-631 of First International Gas Re- 
search Conference. Rockville, MD; Government Institutes, 
Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

Exxon’s catalytic coal gasification process entered the devel- 
opment phase in July 1978, following the successful completion of 
the predevelopment research phase. The development program is a 
coordinated laboratory and engineering effort involving R and D in 
both bench scale equipment and a one-ton-per-day Process Devel- 
opment Unit (PDU). This work is being performed by the Exxon 
Research and Engineering Company and is supported by the US 
Department of Energy and the Gas Research Institute. The con- 
struction of the one-ton-per-day Process Development Unit has 
been completed, and the unit has been successfully started up. Re- 
sults from operations of the gasification, gas separation, and catalyst 
recovery sections are presented in this paper, as well as plans for 
the future development of the catalytic coal gasification process. 


19691 Westinghouse coal gasification process. Salvador, 
L.A.; Rath, L.K.; Carrera, J.P.; Vidt, E.J. pp 653-669 of 
First International Gas Research Conference. Rockville, 
MD; Government Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

The development of the Westinghouse pressurized, fluidized 
bed coal gasification process since 1972 has resulted in a single- 
Stage air- or oxygen-blown process that is technically feasible and 
economically attractive for a number of applications, including syn- 
thetic natural gas, industrial or utility fuel gas, combined-cycle 
power generation and liquid synfuels. Recent test results with the 
15-ton/day process development unit are described, the continuing 
technology development program is reviewed and evaluations of 
commercial-scale applications are discussed. 
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19692 Conoco’s capabilities in methanation of coal de- 
rived syn gases. Sudbury, J.D.; Koch, B.J.; Yoon, H. pp 
688-703 of First International Gas Research Conference. 
Rockville, MD; Government Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

The objective of this paper is to present Conoco’s unique ca- 
pabilities in the methanation of coal derived syn gas established 
through two successful methanation process development projects, 
i.e., the CONO-METH Conventional Methanation Process and the 
SUPER-METH Combined Shift/Methanation Process. The 
CONO-METH and SUPER-METH Processes and also the re- 
search, development, engineering and project management capabili- 
ties in coal gas methanation is discussed. The recent Catalyst Verifi- 
cation Program for the SUPER-METH Process development is 
presented as an illustration of how these capabilities have been used 
to develop successfully the SUPER-METH Process Gasification 
Demonstration Plant to be sited in Noble County, Ohio. 


19693 Direct catalytic methanation of raw synthesis gas. 
Happel, J.; Hnatow, M.A.; Lee, A.L. pp 724-729 of First In- 
ternational Gas Research Conference. Rockville, MD; Gov- 
ernment Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

A preliminary process concept based on a new catalyst de- 
velopment is presented. Synthesis gas from a variety of coal gasifi- 
cation processes can be reacted directly to produce methane and 
carbon dioxide. This avoids the necessity for the expensive se- 
quence employing the steam consuming water gas shift reaction in 
conjunction with conventional methanation which produces steam. 
A process sequence based on the new catalysts involves only a 
single acid gas removal step since they are sulfur insensitive. 


19694 Chlorination process for coal desulfurization. 
Grohmann, K.; Rohatgi, N. (California Inst. of Tech., Pasa- 
dena). pp 124-135 of Symposium on coal preparation and 
utilization. New York, NY; McGraw-Hill, Inc. (1979). 

From Coal conference and EXPO V; Louisville, KY, USA 
(23 Oct 1979). 

JPL initiated the development of the chlorination process for 
coal desulfurization in 1976 under an internally funded research 
program. The preliminary experimental work on Illinois No. 6 bitu- 
minous coal with a total sulfur content of 4.77 wt % and approxi- 
mately equal amounts of organic and pyritic sulfur demonstrated 
70% organic sulfur reduction, 90% pyritic sulfur reduction and 
76% total sulfur reduction. Laboratory scale research sponsored by 
the US Bureau of Mines and Department of Energy was then con- 
ducted on 12 bituminous, sub-bituminous and lignite coals obtained 
from eastern, midwestern and western states. Ten of the coal sam- 
ples for the laboratory work were obtained from the Penn State 
Coal Bank and two from the Pittsburgh Energy Test Center of 
DOE. The laboratory scale operation was conducted on 100 gram 
coal samples contained in a 500 ml stirred flask using methylchloro- 
form, carbon tetrachloride and tetrachloroethylene solvents with 
addition of 30 to 70% water (dry coal basis) at atmospheric pres- 
sure and temperatures of 65 to 100°C. Coal was generally at -100 to 
+200 mesh with 2 parts of solvent to 1 part coal. Gaseous chlorine 
was injected into the coal slurry by means of a fritted glass diffuser. 
The laboratory results indicated that half of the coals had over 
60% total sulfur removal, over 50% organic sulfur removal and 
over 70% pyritic sulfur removal. Trace element removals of 50 to 
90% accompanied the coal desulfurization. An accompanying engi- 
neering cost analysis indicated an overall process cost of $13 to $19 
per ton for PSOC 219 coal containing 2.56 wt % of total sulfur. A 
detailed representation of the work is provided. 


19695 (ORNL-tr—4741) Effect of oxidation of carbons 
on the liquid-phase yield from a carbon plastic mass. Biryu- 
kov, Yu.V.; Lebedev, V.A. Translated from Khimiya Tver- 
dogo Topliva (Leningrad) ; No. 5, 82-83(1971). 4p. NTIS, PC 
A02/MF AOl1. 

Donetsk aliphatic carbon from the Butovskii Gluboskii shaft 
was oxidized at 140° for 2 h. This resulted in a sharp reduction in 
the yield of liquid upon pyrolysis. The suitability of the KPI 
method for evaluating the degree of oxidation of carbons during 
storage was studied in two byproduct coke plants. 3 tables. (DLC) 
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19696 (FE—2340-10) Improved techniques for gasifying 
coal. Tenth quarterly report, October 1, 1978-December 31, 
1978. Graff, R.; LaCava, A.I. (City Coll., New York 
(USA)). [nd]. Contract AS01-76ET10623. 35p. NTIS, PC 
A03/MF AOl1. 

Searching for a way to represent our mixing data (gas and 
solid), we have concluded that a van Deemter type model is best 
suited. In general the trend is to use simple stochastic models if one 
does not have all the information needed for deterministic models, 
such as the bubbling ones. The model chosen here represents the 
actual flow patterns in the bed, and its power lies in the fact that is 
contains only two independent parameters. These two parameters, 
the relative backmixing and the mass transfer coefficient can yield 
useful design data. Analyzing our gas backmixing results we con- 
clude that gas backmixing drops linearly in the turbulent mode and 
becomes negligible in the fast fluidization regime. The mass transfer 
coefficient goes through a maximum in the turbulent region. It is 
expected that solid mixing data will yield similar results. Analysis 
of our choking data presented in the seventh quarterly report show 
good correspondence to Zenz’s correlation for saturation carrying 
capacity, found in much smaller diameter equipment. A semi-quan- 
titative analyis of our choking results, using a rigorous fluid me- 
chanics approach, shows some promise that the underlying funda- 
mentals of the flow patterns can be understood and used in design 
considerations. 


19697 (DOE/RA/20216—T1) Low/medium Btu coal-ga- 
sification assessment program for potential users in New 
Jersey. Final report. (Burns and Roe Industrial Services 
Corp., Paramus, NJ (USA); Public Service Electric and Gas 
Co., Newark, NJ (USA)). [nd]. Contract AC01-79RA20216. 
186p. NTIS, PC A09/MF AO1. 

In order to evaluate the potential for coal utilization, a pre- 
liminary technical and economic assessment of district coal gasifica- 
tion in New Jersey was conducted. This evaluation addressed the 
possibility of installing a coal gasification plant to use a high sulfur 
eastern coal to produce a medium Btu content gas (MBG) having a 
heating value of approximately 300 Btu/SCF. In addition, the work 
also appraised the regulatory, environmentai and marketing, and fi- 
nancial considerations of such a facility. The preliminary study 
evaluation has manifested an overall technical and economic feasi- 
bility for producing a medium Btu quality gas (MBG) from coal at 
PSE & G's Sewaren Generating Station in New Jersey. The pro- 
duction of MBG for use in on-site power plant boilers or for distri- 
bution to industrial customers appears to be economically attrac- 
tive. The economic attractiveness of MBG is very dependent on 
the location of sufficient numbers of industrial customers near the 
gasification facilities and on high utilization of the gasification 
plant. The Sewaren Generating Station was identified as potentially 
the most suitable site for a gasification plant. The Texaco Coal Ga- 
sification Process was selected as the gasifier type due to a combi- 
nation of efficiency and pilot plant experience. It is projected that a 
nominal 2000 tons-per-day coal gasification plant would supply sup- 
plemental utility boiler fuel, fuel grade methanol and some by-prod- 
ucts. 
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19698 (DOE/ET/10526—T1) Study of coal reactivities. 
Final report, June 1, 1976-September 30, 1979. Angus, J.C.; 
Gardner, N.C.; Kocjancic, F.J. Jr.; Lee, S.; Leto, J.J.; 
Shine, S.M.; Tien, C.K.; Williams, R.J. (Case Western Re- 
serve Univ., Cleveland, OH (USA). Dept. of Chemical En- 
gineering). Mar 1981. Contract AS01-76ET10526. 148p. 
(FE—2368-8). NTIS, PC A07/MF AOl1. 

The purpose of contract No. E(49-18)2368 (EX-76-S-01- 
2368) was to develop a means for measuring coal reactivities at 
practical gasification conditions, to make measurements of coal 
reactivities on several coal chars, and to develop correlations relat- 
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ing coal gasification rates to measurable parameters. These goals 
have been achieved. A novel Hanging Reactor Thermobalance was 
developed under the present contract. This unique instrument pro- 
vides a completely new method for measurement of gas/solid reac- 
tion rate data at practical process conditions of temperature, pres- 
sure, gas phase composition and fluid mechanical regime. In addi- 
tion to coal gasification studies the new device will be useful in 
other energy related studies, i.e., shale oil pyrolysis and hot stack 
gas cleanup. The instrument was used to study the CO, gasification 
of Montana Rosebud char and Illinois No. 6 coal. A careful model- 
ling study was made. The observed reaction rate vs. time (and con- 
version) data were correlated with a physically realistic model 
using only measurable parameters. 


19699 (DOE/PC/30249—T1) Development of a self-con- 
sistent thermodynamic- and transport-property correlation 
framework for the coal conversion industry. Phase I. Semian- 
nual report, September 1, 1980-February 28, 1981. Starling, 
K.E.; Lee, L.L.; Kumar, K.H. (Oklahoma Univ., Norman 
(USA). School of Chemical Engineering and Materials Sci- 
ence). 1981. Contract FG22-80PC302249. 121p. NTIS, PC 
A06/MF AOl1. 

During the first half year of this research program the fol- 
lowing elements of research have been performed: (1) the develop- 
ment of an improved pure component data bank, including collec- 
tion and processing of data which is 70% complete as to substance, 
(2) calculation of distillable coal fluid thermodynamic properties 
using a multiparameter corresponding states correlation, (3) applica- 
tion of the most general density-cubic equation of pure fluids and 
(4) initiation of research to extend the corresponding states correla- 
tion framework to polar fluids. Primary conclusions of the first 
phase of this research program are that the three parameter corre- 
sponding states correlation predicts lighter coal fluid properties to a 
reasonable level of accuracy, and that a cubic equation can predict 
pure fluid thermodynamic properties on par with non-cubic equa- 
tions of state. 


19700 (DOE/PC/30302—2) Synthetic-fuel aromaticity 
and staged combustion. Second quarterly technical progress 
report, January 1, 1981-March 31, 1981. Levy, A.; Longan- 
bach, J.R.; Chan, L.K. (Battelle Columbus Labs., OH 
(USA)). 30 Apr 1981. Contract AC22-80PC30302. 16p. 
NTIS, PC A02/MF AOl1. 

Five-gallon samples of naphtha, middle distillate, and heavy 
distillate were obtained. The middle and heavy distillate fractions 
were distilled into eleven 50 C-range cuts with boiling points rang- 
ing from <150°C to >450°C. Analyses were completed on all the 
samples to be used in the Task 2 pyrolysis study. Initial pyrolysis 
experiments using the drop-tube furnace procedure are not as satis- 
factory as desired. A new approach is being devised which will va- 
porize the sample and allow for a gas phase pyrolysis. 


19701 (PNL-SA—8852) Accurate mass/metastable ion 
analysis of higher-molecular-weight nitrogen compounds in 
coal liquids. Wilson, B.W.; Toste, A.P.; Pelroy, R.A.; Vieux, 
B.; Wood, D. (Battelle Pacific Northwest Labs., Richland, 
WA (USA); VG Instruments, Inc., Stamford, CT (USA)). 
Mar 1981. Contract AC06-76RL10830. 2lp. (CONF- 
801039—7). NTIS, PC A02/MF AOl1. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

Mutagenically active subfractions from heavy-end SRC-II 
coal distillate were analyzed by high resolution mass spectrometry. 
Molecular ion species having the proper elemental compositions for 
putative primary aromatic amines thought to be the active constitu- 
ents in these fractions were then subjected to metastable ion energy 
analysis. Features of the ion energy spectra thus obtained were 
compared to those of authentic standards for nitrogen-containing 
compounds including alkylated and non-alkylated aza arenes, carba- 
zoles and primary aromatic amines. A compound identified as 
amino benzpyrene was found to be a major constituent of the sub- 
fraction with the highest mutagenic activity, and absent in those 
with little or no genetic response. 
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REFER ALSO TO CITATION(S) 19664, 19665, 19712, 19736, 19751, 20158, 
20159, 20161, 21000, 21005, 21118 


19702 (DOE/ET/10533—T1) Utilization of coal-associat- 
ed minerals. Final report. Slonaker, J.F.; Akers, D.J.; Alder- 
man, J.K. (West Virginia Univ., Morgantown (USA). Coal 
Research Bureau). 1980. Contract AS21-77ET10533. 165p. 
NTIS, PC A08/MF AOl1. 

Under contract number DE-AS21-77ET10533 with the US- 
DOE several methods of utilizing coal associated by-products were 
examined for potential commercial use. Such use could transform a 
costly waste disposal situation into new materials for further use 
and could provide incentive for the adoption of new coal utilization 
processes. Several utilization processes appear to have merit and 
are recommended for further study. Each process is discussed sepa- 
rately in the text of this report. Common coal cleaning processes 
were also examined to determine the effect of such processes on the 
composition of by-products. Data obtained in this portion of the re- 
search effort are reported in the Appendix. Information of this type 
is required before utilization processes can be considered. A knowl- 
edge of the mineral composition of these materials is also required 
before even simple disposal methods can be considered. 


19703 (DOE/ET/17093—T1) Testing and verification of 
granular bed filters for the removal of particulate and alka- 
lies. First quarterly report, October 1, 1980-December 31, 
1980. Lippert, T.E.; Ciliberti; D.F.; Bachovchin, D.M.; 
Alvin, M.A.; Bianchini, J.; Pirrmann, R.A. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Research and Devel- 
opment Center). Jan 1981. Contract ACO1-80ET17093. 88p. 
NTIS, PC A05/MF AOl1. 

The Westinghouse Electric Corporation with Ducon Inc. 
and Burns and Roe, Inc. are conducting a test and evaluation pro- 
gram of a Granular Bed Filter (GBF) for gas cleaning applications 
in pressurized-fluidized bed combustion processes. This work is 
funded by DOE PRDA for Exploratory Research, Development, 
Testing and Evaluation of Systems or Devices for Hot Gas Clean- 
up. This report describes the design and operating basis for the 
pilot-scale GBF unit that will be evaluated in this program. The 
status of various project tasks are also summarized. 


19704 (DOE/FC/10200—T1) Chemical and physical 
characterization of western low-rank-coal waste materials. 
Thompson, C.M. (Radian Corp., Austin, TX (USA)). Mar 
1981. Contract AC18-80FC10200. 18p. NTIS, PC A02/MF 
AOl. 

Evaluations of disposal requirements for solid wastes from 
power stations burning low-rank western coals is the primary ob- 
jective of this program. Solid wastes to be characterized include: 
fly ashes, sludges from wet scrubbers, solids from fluidized bed 
combustion (FBC) processes and solids from dry scrubbing systems. 
Fly ashes and sludges to be studied will be obtained primarily from 
systems using alkaline fly ashes as significant sources of alkalinity 
for sulfur dioxide removal. Fluidized bed combustion wastes will 
include those produced by burning North Dakota lignite and Texas 
lignite. Dry scrubbing wastes will include those from spray drying 
systems and dry injection systems. Spray dryer wastes will be from 
a system using sodium carbonate as the scrubbing reagent. Dry in- 
jection wastes will come from systems using nahcolite and trona as 
sorbents. Spray dryer wastes, dry injection wastes, and FBC wastes 
will be supplied by the Grand Forks Energy Technology Center. 
Sludges and other samples will be collected at power stations using 
fly ash to supply alkalinity to wet scrubbers for sulfur dioxide re- 
moval. Sludges will be subjected to commercial fixation processes. 
Coal, fly ashes, treated and untreated sludges, scrubber liquor, FBC 
wastes, and dry scrubbing wastes will be subjected to a variety of 
chemical and physical tests. Results of these tests will be used to 
evaluate disposal requirements for wastes frm the systems studied 
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19705 (FE—5490-14) Electrostatic granular bed filter de- 
velopment program. Quarterly technical report, October-De- 
cember 1980. Boericke, R.R. (General Electric Co., Schen- 
ectady, NY (USA). Energy Systems Programs Dept.). 23 
Jan 1981. Contract AC21-79ET15490. 22p. NTIS, PC A0Q2/ 
MF AOI. 

This contract provides for laboratory experiments and analy- 
ses to develop electrostatic granular bed filtration for Pressureized 
Fluidized Bed (PFB) combined cycle application. These experi- 
ments will provide the data necessary to design a hot test model 
and to perform systems integration and economic evaluation stud- 
ies. Based on the laboratory results, preliminary engineering esti- 
mates of the capital and operating costs will be provided for the 
selected approach. Progress on this work is reported. In parallel 
with the electrostatic granular bed filter testing, laboratory scale ex- 
periments and engineering assessments will be performed for two 
concepts for removing corrosive alkali metal vapor from the com- 
bustion gases. The work on adsorption of NaCl on bauxite has led 
to two important conclusions: (1) the adsorption of NaCl on acti- 
vated bauxite follows the BET isotherm; and (2) significant adsorp- 
tion, greater than a half of monolayer coverage, can be achieved at 
very low alkali levels in gas, comparable to those desired in the 
PFB gas entering the gas turbine. 


19706 (ORNL/TM—7613) Chemical development of the 
Calsinter process for recovering resource materials from fly 
ash. Felker, L.K.; Seeley, E.G. (Oak Ridge National Lab., 
TN (USA)). May 1981. Contract W-7405-ENG-26. 25p. 
NTIS, PC A02/MF AOl1. 

Laboratory-scale tests of several methods for the recovery of 
resource materials from fly ash have led to the development of a 
sinter/dilute-acid leach process, called Calsinter. In this process, fly 
ash is sintered with added CaSO, and CaCOs at 1200°C and the 
sinter product is subsequently leached with 4 N H2SO,. Results of 
experiments using Calsinter show that aluminum recovery increases 
with the sintering temperature in the range 800 to 1200°C and ex- 
ceeds 95% at the optimum sintering conditions. An attractive fea- 
ture of the process is that flue gas desulfurization sludge can be 
substituted for CaSO, without reduction of the metal values recov- 
ery. Other resource materials such as Fe, Ti, Mn, U, and Th can 
also be recovered by including a solvent extraction step, which 
provides primarily for the recovery of a pure Al2O; product. In 
addition, this process provides for effective management of poten- 
tially hazardous materials (e.g., Ba, As, Hg, Cd, Se, Cr, Pb, and 
Ag) so that the resulting waste is more environmentally stable than 
the original waste materials. 


0109 Environmental Aspects 


REFER ALSO TO CITATION(S) 19727, 19754, 20165, 20166, 20830, 20838, 
20842, 20843, 20848, 20850, 20851, 21002. 21033 


19707 (ANL/LRP—9) Staunton 1 reclamation demon- 
stration project. Aquatic ecosystems. Final report. Vinikour, 
W.S. (Argonne National Lab., IL (USA)). Feb 1981. Con- 
tract W-31-109-ENG-38. 53p. NTIS, PC A04/MF AOlI. 

To provide long-term indications of the potential water qual- 
ity improvements following reclamation efforts at the Staunton | 
Reclamation Demonstration Project, macroinvertebrates were col- 
lected from three on-site ponds and from the receiving stream (Ca- 
hokia Creek) for site drainage. Implications for potential benthic 
community differences resulting from site runoff were disclosed, 
but macroinvertebrate diversity throughout Cahokia Creek was lim- 
ited due to an unstable, sandy substrate. The three ponds sampled 
were the New Pond, which was created as part of the reclamation 
activities; the Shed Pond, which and the Old Pond, which, because 
it was an existing, nonimpacted pond free of site runoff, served as a 
control. Comparisons of macroinvertebrates from the ponds indicat- 
ed the potential for the New Pond to develop into a productive 
ecosystem. Macroinvertebrates in the New Pond were generally 
species more tolerant of acid mine drainage conditions. However, 
due to the present limited faunal densities and the undesirable phys- 
ical and chemical characteristics of the New Pond, the pond should 
not be stocked with fish at this time. 
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19708 (CONF-780422—(Vol.2), pp 1511-1520) Assess- 
ment of natural radionuclides in the coal fuel cycle. Styron, 
C.E. (Mound Facility, Miamisburg, OH). 1980. NTIS, PC 
A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

An assessment of naturally occurring radionuclides in the 
coal fuel cycle is necessitated by the increasingly important role 
that coal is expected to play in meeting national energy needs and 
by the attendant potential for enhancement of concentrations of ra- 
dionuclides in the environment. This paper describes a preliminary 
study designed to broadly survey pathways of radionuclides in the 
subsequent definitive studies. The scope of the project was limited 
to western coal because of its prominence in the National Energy 
Plan. Environmental deposition of radionuclides from stack emis- 
sions at a modern power plant burning western coal is estimated by 
atmospheric dispersion modeling to be 0.1 to 1.0% of background. 
The emanation of ®**?Rn (radon) and the leaching of other radionu- 
clides from disposal sites of ash and flue gas desulfurization sludge 
are recommended for further study. 


19709 Final environmental impact statement. Develop- 
ment of coal resources in west-central Colorado. Denver, CO; 
Bureau of Land Management (1979). vp. (FES—79-20). In- 
formation Resources Press, 2100 M Street, NW, Suite 316, 
Washington, DC. (MF or HC) Order No. 79-1033. 

Six comprehensive underground mining and reclamation 
plans are proposed for the three-phase development of federal coal 
leases in a seven-county area of west-central colorado. Proposed 
mining sites are: North Thompson Creek No. | and No. 3 mines, 
Pitkin County; Mt. Gunnison No. 1 Mine, Gunnison County; Coal 
Canyon Mine, Mesa County; Cottonwood Creek No. 1 and No. 2 
mines, Mesa County; the Loma Project, Garfield County; and the 
Cameo No. | and No. 2 mines, Mesa County. Other counties affect- 
ed include Delta, Montrose, and Ouray. The 44,413 project acres 
contain 307 million tons of recoverable coal and comprise 24,724 
acres of public land, 6747 acres of national forest land, and 12,942 
acres of private land. A 20-mile, 200-foot-wide utility corridor 
would be constructed along East Salt Creek, starting near Mack, to 
support the Loma Project with a railroad spur, power line, and 
water line. An average of 15.6 million tons of coal per year would 
be produced by 1990 for supply to metallurgical and steam-generat- 
ing plants. An additional 2464 jobs would reduce unemployment 
and raise the level of personal income, retail sales, and property 
values. Mine site development would destroy soil and vegetative 
productivity on 1261 acres and remove 290 acres of farmland from 
production. Land surface would be lowered by 0 to 12 feet on 
12,600 acres. Water requirements would total 7888 acre-feet annual- 
ly by 1990. Wildlife habitat and populations would be lost on 2261 
acres, and endangered fish species could suffer population declines. 
Air quality standards would be exceeded at the boundaries of some 
mines; cultural resources sites lying near proposed project areas 
could be vandalized; and urban recreational and social support 
facilities would be strained 


19710 Final environmental impact statement. Develop- 
ment of coal resources in central Utah. Salt Lake City, UT; 
Geological Survey (1979). vp. (FES—79-27). Information 
Resources Press, 2100 M Street, NW, Suite 316, Washing- 
ton, DC. (MF or HC) Order No. 79-1032. 

Nine underground mining and reclamation plans for the de- 
velopment of federal coal leases and other coal-related activities in 
central Utah are proposed. Mining sites in Carbon and Sevier coun- 
ties are: B Canyon Mine; Belina No. 2 and O'Connor mines; Dead- 
man Canyon Mine; Fish Creek and Dugout Canyon mines; McKin- 
non mines No. 1 and No. 2; Mountain States No. 1 Mine; and 
Skumpah Canyon Mine. Other affected counties are Utah, Emery, 
Sanpete. Grand, and Wayne. Ancillary off-lease proposals include 
roads, power lines, conveyor systems, and processing plants for 
storing. crushing, or washing coal. Proposed projects related to 
coal development also include the Castle Valley Railroad; the 
Boeing Pacific coal transport system; eight 800 to 1000-megawatt 
steam-electric generating plants proposed by Utah Power and 
Light; and the 3000-megawatt Intermountain Power Project power 
plant. The 25,749-acre lease area contans 382 million tons of coal 
Associated coal development facilities would require an additional 
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3303 acres. An average of 24 million tons of coal per year would 
be produced by 1990 for supply to steam-generating plants. Mine 
site development and community expansion would destroy the 
vegetation and disturb the soil on 2924 acres, which would elimi- 
nate wildlife habitat, 800 acres of irrigated cropland, and 516 animal 
unit months per year of grazing for domestic livestock. Subsidence 
and on-site erosion would increase and suspended particulates 
would degrade air quality. An estimated population increase of 
70,000 to 75,000 by 1990 would adversely affect labor competition, 
price levels, community services, and municipal fiscal resources. 
Mining and related transportation and transmission facilities would 
degrade the visual quality of the landscape. 


0110 Reserves And Exploration 


REFER ALSO TO CITATION(S) 19663, 21136 


19711 (DOE/EIA—0280(79)) Demonstrated reserve base 
of coal in the United States on January 1, 1979. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Coal and Electric Power Statistics). May 1981. 
126p. NTIS, PC A07/MF AO1. 

The Demonstrated Reserve Base (DRB) of coal in the 
United States, totaling an estimated 475 billion tons as of January 1, 
1979, is widely distributed geographically, with 45 percent occur- 
ring in States east of the Mississippi River and 55 percent occurring 
in western States and Alaska. However, quantities of different ranks 
as well as the amounts amenable to production by underground and 
surface methods vary markedly in different areas. Bituminous coal 
comprises 242 billion tons (51 percent) of the DRB and is concen- 
trated primarily in the States east of the Mississippi River. Subbitu- 
minous coal accounts for 182 billion tons (38 percent) of the DRB 
and is located entirely in the West. Lignite accounts for 43 billion 
tons (9 percent) of the DRB, nearly all of which is located in the 
West and, conversely, anthracite comprises 7 billion tons (1 per- 
cent) of the DRB, practically all of which lies in the East, predomi- 
nantly in the States of Pennsylvania. State with the largest minable 
coal tonnages, ranked in the order named, are Montana, Wyoming, 
Illinois, West Virginia, Kentucky, and Pennsylvania. The coalbeds 
of Montana and Wyoming, however, consist principally of lower 
rank subbituminous coal which the coal of the four eastern states 
are all bituminous or higher in rank. DRB coal potentially minable 
by underground methods accounts for 67 percent (318 billion tons) 
of the total DRB compared to 33 percent (156 billion tons) consid- 
ered potentially minable by surface methods. Tonnages of DRB 
coal are tabulated by potential mining method and delinerated by 
rank. While the higher rank delineated, bituminous and anthracite, 
are predominantly minable by underground methods, nearly two- 
thirds of subbituminous coal also is potentially minable by this 
method. Conversely, lignite is potentially minable by surface meth- 
ods only. 


19712 (DOE/ET/11070—T3) Reconnaissance and proc- 
essing of impounded coal wastes. Quarterly report, January 1, 
1981-March 31, 1981. Hilleke, F.; Browning, J.S. (Alabama 
Univ., University (USA). Mineral Resources Inst.). 1981. 
Contract AC22-78ET11070. 20p. NTIS, PC A02/MF AOl1. 

The purpose of this investigation funded by the Department 
of Energy is to sample, test and analyze coal impoundments in Ala- 
bama to determine the quantity of coal in place. and the quantity, 
and quality of recoverable coal in each impoundment. A second ob- 
jective of the work is to sample the washery wastes currently dis- 
charging into the impoundments, and to determine the quantity and 
quality of coal recoverable. During the second quarter of FY 1981 
exploration of three additional waste fine coal impoundment loca- 
tions was completed. The ten waste coal impoundments proven to 
date contain 8,395,439 tons of raw coal from which 3,606,283 tons 
of clean coal can be recovered. The summarized data is reported 
and several impoundments are described in detail. 
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19713 (DOE/PC/30013—T1) Data base for analysis of 
compositional characteristics of coal seams and macerals. 
Quarterly technical progress report, November-January 1981. 
Davis, A.; Suhr, N.H.; Spackman, W.; Painter, P.C.; 
Walker, P.L.; Given, P.H. (Pennsylvania State Univ., Uni- 
versity Park (USA). Coal Research Section). Apr 1981. 
Contract AC22-80PC30013. 77p. NTIS, PC A0O5/MF AOl. 

The basic objectives of this program are, first, to understand 
the systematic relationships between the properties of coals, and, 
second, to determine the nature of the lateral and vertical variabil- 
ity in the properties of a single seam. Multivariate statistical analy- 
ses applied to the Coal Data Base confirm a number of known 
trends for coal properties. In addition, nitrogen and some compo- 
nents of the ash analysis bear interesting relationships to rank. The 
macroscopic petrography of column samples of the Lower Kittan- 
ning seam reveals a significant difference between the sample from 
@ marine-influenced environment and those from toward the mar- 
gins of the basin where conditions were non-marine. The various 
methods of determining the amount and mineralogy of the inorgan- 
ic fraction of coals are reviewed. General trends in seam thickness, 
ash, sulfur, volatile matter yield, and vitrinite reflectance of the 
Lower Kittanning seam of western Pennsylvania are presented. 
Controls of sedimentation are discussed in relation to the areal vari- 
ability which has been observed. Differential subsidence and paleo- 
topography appear to have played a major role during the deposi- 
tion of the coal. The same controls may have maintained some in- 
fluence upon the coalification process after deposition, especially 
along the eastern margin of the Lower Kittanning basin. 


19714 (USGS-OFR—79-1142) Economic analysis of 
maximum economic recovery of federal coal. Watson, W.; 
Bernknopf, R. (Geological Survey, Washington, DC 
(USA)). 1979. 58p. US Dept. of the Interior Geological 
Survey, Washington, DC. 

The proposed Federal coal management regulations (Federal 
Register Monday, March 19, 1979, par III pp. 16800-16845) require 
maximum economic recovery (MER) of Federal coal on all new 
Federal coal leases. An economic interpretation of the proposed 
MER rule is that on Federal leases all coal seams whose collective 
average private costs are equal to or less than price are required to 
be mined. The intent of the rule is to force more coal to be mined 
on a given lease, thereby delaying (a) the lateral extension of the 
land disturbance impacts from surface mining and (b) the beginning 
of mining in new regions. The main issue investigated in this report 
is whether this MER rule or some other MER rule is economically 
efficient. Analysis is undertaken for the currently proposed rule 
(MER option 3) and two other alternatives: Mine a!l seams that 
have marginal private costs less than or equal to price (MER 
option 1); and mine all seams that have marginal social costs less 
than or equal to price (MER option 2). The analysis provides esti- 
mates of extra administrative and mining costs to society and a 
qualitative description of the environmental benefits that could 
result from the alternative MER rules. The significant results of the 
empirical analysis are as follows: Extra administrative costs to the 
Federal Government and mining companies under MER options 2 
and 3 (compared to MER option 1) are estimated to be $150,000 a 
year and $1.5 million per year, respectively; and under MER option 
3 assuming Federal leasing commences during 1980, removal of pri- 
vately uneconomic seams could be required on about 25% of the 
Federal coal to be stripped in the year 1985. This could increase 
mining costs by $113 million per year by 1985 in comparison with 
MER option 1. 


19715 (USGS-OFR—80-267) Coal drilling during 1978 in 
Big Horn, Daniels, Dawson, Musselshell, Richland, Roose- 
velt, Rosebud, Valley, and Yellowstone Counties, Montana. 
(Geological Survey, Billings, MT (USA); Montana Bureau 
of Mines and Geology, Billings (USA)). 1980. 273p. Geo- 
logical Survey, Washington, DC. 

196 test holes, for a total of 69,986 ft, were drilled in Big 
Horn, Daniels. Dawson, Musselshell, Richland, Roosevelt, Rose- 
bud, Valley, and Yellowstone Counties, Montana. Selected samples 
were taken, and splits were submitted to the US Bureau of Mines 
for proximate analyses, ultimate analyses, heating-value determina- 
tions, and analyses of forms of sulfur. Analyses of trace elements in 
coal ash have been made by the US Geological Survey (USGS) 
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and will be published later. The drilling was conducted under two 
USGS grants for the purpose of evaluating and classifying mineral 
lands in the public domain. The locations of drill holes are identi- 
fied on the logs by township, range, section, and tract. Borehole 
logging results (gamma, SP, density and resistivity) are included. 


19716 (USGS-OFR—80-851) Geophysical and lithologic 
logs and coal analyses from test holes drilled during 1978 in 
Campbell and Converse Counties, Wyoming. Kistner, F.B.; 
Donatich, A.J.; Hollomon, G.A. (Geological Survey, Wash- 
ington, DC (USA)). 1980. 183p. Dept. of the Interior, 
Washington, DC. 

Coal test holes were drilled in Campbell and Converse 
Counties, Wyoming. Drilling was done as part of an ongoing US 
Geological Survey (USGS) program to evaluate and classify miner- 
al lands in the public domain. The overall purpose of the program 
is to gather data on the thickness, quality, extent, correlation, and 
recoverability of coal beds and data on the thickness and lithologic 
characteristics of the associated rocks in the Tertiary Fort Union 
and Wasatch Formations of the Powder River Basin. This report 
presents geophysical logs and lithologic descriptions, lagged (or 
corrected in depth intervals) to match the geophysical logs for 70 
coal test holes and analyses of coal samples obtained from 3 offset 
core holes. Test-holes CD-78058 and CD-78069 were abandoned 
without geophysical logging because of excessive caving of clinker 
materials. Test-holes CD-78024, CD-78038, and CD-78047 were 
cased on completion and converted to ground-water observation 
wells. 
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19717 (DOE/BETC/RI—80/6) Diesel exhaust emissions 
from engines for use in underground mines. Eccleston, B.H.; 
Seizinger, D.E.; Clingenpeel, J.M. (Department of Energy, 
Bartlesville, OK (USA). Bartlesville Energy Technology 
Center). Apr 1981. 47p. NTIS, PC A03/MF AOI1. 

Experimental data were obtained from two medium-duty 
diesel engines derated to qualify for use in underground mines. Gas- 
eous and particulate emissions from these engines were measured 
and results provide information on the effect of exhaust treatment 
devices on the emissions. The devices in the study were a catalyst, 
a particulate trap, and an exhaust gas cooler of the water scrubber 
type. Emission levels of carbon monoxide and hydrocarbons were 
observed to be very low in comparison with emission levels of 
comparable engines in full-rated operation. Oxides of nitrogen and 
benzo(a)pyrene content of the exhaust also were found to be some- 
what low in comparison with previous findings. For particulate re- 
duction, the combination of a particulate trap and a scrubber was 
observed to be the most effective combination tried; in some cases, 
over 60% particulate reduction was effected by the trap-scrubber 
combination. 


19718 (DOE/ET/12221—T1(Vol.1)) Face haulage equip- 
ment failure analysis. Volume I. Technical information and 
conclusions. Final technical report as of November 30, 1980. 
Patterson, W.N.; Orona, F. (Woodward Associates, Inc., 
San Diego, CA (USA)). Nov 1980. Contract ACOI- 
77ET 12221. 151p. NTIS, PC AO8/MF AOl1. 

Face haulage equipment used in conjunction with continuous 
miners (shuttle cars, diesel haulers, battery scoops, and bridge con- 
veyors) was investigated by recording section delay reports for 
computer analysis to determine the effect of haulage equipment fail- 
ures and downtime on productivity, pinpoint the causes of machine 
failures and downtime, and develop the possible design and oper- 
ational changes required to reduce machine failures and downtime 
and increase section productivity. For the mobile vehicle type of 
haulage (shuttle car, diesel hauler, and battery scoop) failure of one 
unit in multiple unit haulage operations would not normally stop 
section production. Bridge conveyors as a haulage system provide 
continuous haulage of section production but when any part of the 
bridge system fails, the section production is stopped. In the course 
of this program, it was determined through the use of daily section 
shift reports on 200 machines that face haulage equipment is re- 
sponsible for about 40 to 56 minutes of lost section production time 
per shift. The most prevalent failure for shuttle cars was found to 
be the trailing cable umbilical. Bridge conveyors had the most trou- 
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ble with the conveyor subsystem. Discussions of these and other re- 
corded failures are developed with possible solutions outlined for 
future implementation. This report only covers the face haulage 
element of the continuous miner system. Companion reports were 
developed for the continuous miner and roof bolter elements under 
separate task orders. 


19719 (DOE/ET/12221—T1(Vol.2)) Face haulage equip- 
ment failure analysis. Volume II. Computer sort results and 
user's manual. Final technical report as of November 30, 
1980. Patterson, W.N.; Orona, F. (Woodward Associates, 
Inc., San Diego, CA (USA)). Nov 1980. Contract ACO1- 
77ET12221. 235p. NTIS, PC Al1/MF AO1. 


19720 (DOE/ET/12548—5) Moving baseline for evalua- 
tion of advanced coal-extraction systems. Bickerton, C.R.; 
Westerfield, M.D. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 15 Apr 1981. Contract AI01-76ET125488. 176p. 
(JPL-PUB—81-31). NTIS, PC A09/MF AOl1. 

This document reports results from the initial effort to estab- 
lish baseline economic performance comparators for a program 
whose intent is to define, develop, and demonstrate advanced sys- 
tems suitable for coal resource extraction beyond the year 2000. 
Systems used in this study were selected from contemporary coal 
mining technology and from conservative conjectures of year 2000 
technology. The analysis was also based on a seam thickness of 6 ft. 
Therefore, the results are specific to the study systems and the se- 
lected seam thickness. To be more beneficial to the program, the 
effort should be extended to other seam thicknesses. This document 
is one of a series which describe systems level requirements for ad- 
vanced underground coal mining equipment. Five areas of perform- 
ance are discussed: production cost, miner safety, miner health, en- 
vironmental impact, and recovery efficiency. The projections for 
cost and production capability comprise a so-called moving baseline 
which will be used to assess compliance with the systems require- 
ment for production cost. Separate projections were prepared for 
room and pillar, longwall, and shortwall technology all operating 
under comparable sets of mining conditions. This work is part of an 
effort to define and develop innovative coal extraction systems suit- 
able for the significant resources remaining in the year 2000. 


19721 (DOE/ET/13337—T1) Tunnel profiler: state of in- 
vestigations on high-pressure waterjet assisted road profile 
cutting technology. (Bergbau-Forschung G.m.b.H., Essen 
(Germany, F.R.)). Mar 1981. Contract ACO1-78ET13337. 
14p. NTIS, PC A02/MF AO1. 

In order to widen the application range of mechanized tun- 
nelling in the rock for application in hard-coal mining, less clumsy 
heading systems need to be developed. For this purpose industrial- 
scale tests are run on the test rigs of Bergbau-Forschung as well as 
on one colliery. For these tests a road profile cutting machine 
equipped with various sensors and with a high-pressure waterjet 
assist in addition to the classic hard-metal tools, is used. By system- 
atic evaluation of test results, new application possibilities for this 
combined heading system are found. Particular importance in this 
context is assigned to reduced cutting force and extension of the 
application range to cutting of hard rocks. Investigations also are 
made for finding out whether by high-pressure waterjets on their 
own interesting heading performances can be achieved. Further- 
more the use of chemical additives and new nozzle designs with 
consideration of their cost-effectiveness is discussed. The summary 
outlines technical and ergonomical advantages as well as further 
development. 


19722 (DOE/MC/16444—T1) Methane drainage with 
horizontal boreholes in advance of longwall mining: an analy- 
sis. Final report. Gabello, D.P.; Felts, L.L.; Hayoz, F.P. 
(TRW Energy Engineering Div.,. McLean, VA (USA)). 
May 1981. Contract AC21-81MC16444. 70p. NTIS, PC 
A04/MF AOlI. 

The US Department of Energy (DOE) Morgantown Energy 
Technology Center has implemented a comprehensive program to 
demonstrate the technical and economic viability of coalbed meth- 
ane as an energy resource. The program is directed toward solution 
of technical and institutional problems impeding the recovery and 
use of large quantities of methane contained in the nation’s minable 
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and unminable coalbeds. Conducted in direct support of the DOE 
Methane Recovery from Coalbeds Project, this study analyzes the 
economic aspects of a horizontal borehole methane recovery 
system integrated as part of a longwall mine operation. It estab- 
lishes relationships between methane selling price and annual mine 
production, methane production rate, and the methane drainage 
system capital investment. Results are encouraging, indicating that 
an annual coal production increase of approximately eight percent 
would offset all associated drainage costs over the range of meth- 
ane production rates and capital investments considered. 


19723 (DOE/PC/30123—T1) Methane modeling: predict- 
ing the inflow of methane gas into coal mines. Quarterly tech- 
nical progress report, January 2, 1981-March 31, 1981. 
Boyer, C.M. II; Morrison, H.L.; Schwerer, F.C. (United 
States Steel Corp., Monroeville, PA. Research Lab.). 15 
Apr 1981. Contract AC22-80PC30123. 25p. NTIS, PC A02/ 
MF AOl. 

Salient features of technical progress for the first quarter are 
the following: (I) computer-assisted literature searches have been 
completed for several strategies designed to cover different aspects 
of the model development and evaluation program. Some strategy 
refinement and additional searches are required. Ultimately a com- 
prehensive bibliography will have been compiled and evaluated; 
(ID basic mathematical components that are sufficient for the devel- 
opment of a first numerical model for water and methane flows to 
coal mines have been identified. This initial set of components is a 
basis for the collection and analysis of refinements to provide more 
realistic accounts of the complex factors affecting coal-bed methane 
during mining and degasification; (III) a set of basic partial differen- 
tial equations for flow of water and gas in a horizontal, homogene- 
ous coal seam has been formulated in terms of pressure, pore satu- 
ration, and adsorbed gas variables and presented in normalized 
form for numerical solution. Equation sets corresponding to alterna- 
tive choices of dependent variables will be formulated and com- 
pared with this initial set and (IV) computer subroutines have been 
modified and assembled to implement one-dimensional, nonsteady, 
two-phase flow models. These programs implement numerical, 
finite-difference, method-of-lines algorithms in a format that facili- 
tates substitution of mathematical components and equation sets. 
Initial runs with this software package have illustrated the superior- 
ity of a particular space-discretization scheme and provide data for 
comparison of grid and permeability weighting schemes. 


19724 Coal conference and Expo V. New York, NY; 
McGraw-Hill, Inc. (1979). 165p. (CONF-7910117—(Vol.4)). 

From Coal conference and EXPO V; Louisville, KY, USA 
(23 Oct 1979), 

The coal conference and Expo V, was held October 23 to 
25, 1979, at the Kentucky Fair and Exposition Center, Louisville, 
Kentucky. It was sponsored by Coal Age. Eighteen papers have 
been entered individually into EDB and three also into ERA. The 
papers deal with underground mine haulage, shaft site selection, 
remote control of equipment for safety, compliance with surface 
mining act regulations, land reciamation, lighting systems or mining 
equipment, noise pollution abatement, dust reduction and avoid- 
ance, mine drawing and acid mine drainage and control. (LTN) 


19725 Advances in underground coal mine transportation. 
Mighdoll, P. (Booz, Allen and Hamilton Inc., Cleveland, 
OH). Contract ET-77-C-01-8884. pp 12-19 of Coal confer- 
ence and Expo V. New York, NY; McGraw-Hill, Inc. 
(1979). 

From Coal conference and EXPO V; Louisville, KY, USA 
(23 Oct 1979). 

A current project to improve transportation in the under- 
ground coal mine environment is described. Automated rail haulage 
promises safety benefits by performing mainline coal haulage with 
diverless trains and automatic loading and dumping. A mine-specif- 
ic financial analysis shows that the concept is an attractive commer- 
cial investment and a preliminary hardware design establishes tech- 
nical feasibility. The automated rail haulage system (ARHS) con- 
cept seeks to remove personnel from the haulage process by means 
of automation. In this way safety will be enhanced, due to less ex- 
posure to hazards, and efficiency will be improved due to comput- 
erized sensing, control and routing. The feasibility of automated rail 
haulage has been established by means of a preliminary hardware 
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and system-level design, as well as economic and safety analyses. In 
addition, ARHS promises to handle the imbalance between long- 
wall producing sections and continuous miner sections or stimulat- 
ing further ARHS applications. Translating safety and productivity 
improvement concepts into practical hardware is a complex and in- 
teractive process. This paper has shown, in one specific area, how 
benefits in one can be a natural consequence of the other. The Man 
Transit Vehicle and the Supply Handling programs (under sponsor- 
ship of the USBM) offer additional examples involving non-stop, 
portal-to-face man transit and basic mechanical aids to the supply 
handling function. These are all contributing to our ability to im- 
prove productivity while enhancing mine worker safety. 


19726 Designing coal pillars from drill core data. Karmis, 
M.; Haycocks, C.; Breeds, C.; Topuz, E. (Virginia Polytech- 
nic Inst. and State Univ., Blacksburg). pp 20-26 of Coal 
conference and Expo V. New York, NY; McGraw-Hill, 
Inc. (1979). 

From Coal conference and EXPO V; Louisville, KY, USA 
(23 Oct 1979). 

Most information available for the preliminary design of coal 
mine layouts originates from exploration drillholes. Core samples 
and borehole logging can provide invaluable geological and geo- 
technical data relevant to mine design, such as stratigraphy, degree 
of weathering, description of discontinuities, RQD and rock 
strength. This early mine design plays a significant role in the eco- 
nomic evaluation of a potential property and provides the guide- 
lines upon which the subsequent ground control practices can be 
based. In deciding the appropriate dimensions of coal mine pillars 
an effort should be made to optimize extraction, under safe condi- 
tions, and minimize surface disturbance, provided that pillaring op- 
erations are not practiced. Traditionally pillar design in the US is 
approached by employing the Holland-Gaddy equation, which re- 
quires laboratory testing of cubical coal specimens with an edge di- 
mension in excess of four inches. Such testing cannot be carried 
out, however, using conventional cores recovered from exploration 
drilling. The purpose of this paper is to present a method by which 
drill core test data can be used directly for coal pillar design. It is 
believed that the methodology suggested in the paper is a rational 
step towards a more practical and efficient coal pillar design proce- 
dure. The significance of the utilization of modified cylindrical core 
strength data for underground mines may be seen in Figure 3. Fail- 
ure to consider specimen shape would lead to overdesigned pillars 
with the possibility of ultimately losing a portion of the coal re- 
serves. Core information is obtained at considerable cost, and there- 
fore it makes good sense to utilize it for maximum data extraction. 
Physical testing of drill core can precede chemical analysis and can 
make a valuable contribution to preliminary mine design. 


19727 Multidisciplinary approach to reclamation of aban- 
doned refuse sites. Zellmer, S.; Wilkey, M. (Argonne Na- 
tional Lab., IL). Contract W-31-109-ENG-38. pp 57-67 of 
Coal conference and Expo V. New York, NY; McGraw- 
Hill, Inc. (1979). 

From Coal conference and EXPO V; Louisville, KY, USA 
(23 Oct 1979). 

The Staunton | Reclamation Demonstration Project involves 
an evaluation of the reclamation process at an abandoned coal mine 
refuse site in southwestern Illinois. A multidisciplinary team of sci- 
entists and engineers selected the site, collected baseline environ- 
mental data, determined the final land use, and developed and im- 
plemented detailed engineering plans. Refuse material at the 34-acre 
site was recontoured and covered to a minimum depth of one foot 
with soil obtained on-site. This same multidisciplinary approach is 
being used to evaluate post-construction environmental conditions 
at the site. Current investigations are monitoring conditions related 
to groundwater, surface water, aquatic ecosystems, revegetation, 
soils, erosion and runoff, soil microbial populations, and wildlife in- 
vasion. Information collected to date indicates that a significant im- 
provement has occurred in the environmental quality of the site. 
The economic benefits of the effort are also being investigated and 
documented; a substantial increase in the economic potential of the 
site and adjacent properties has been recorded. The project is dem- 
onstrating methods that can be used to reclaim abandoned coal 
refuse sites and is providing design data for future reclamation ef- 
forts of this type. 
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REFER ALSO TO CITATION(S) 19656, 19725, 20460 


19728 (DOE/ET/10698—T3) Wear resistant alloys for 
coal handling equipment. Final technical report, October 1, 
1977-March 31, 1981. Garrison, W.M.; Parker, E.R.; Misra, 
A.; Finnie, I. (California Univ., Berkeley (USA)). 1981. 
Contract AT03-76ET 10698. 149p. NTIS, PC A07/MF AOl1. 

In the progress report for 1977-1979, an extensive literature 
survey was completed in the areas of abrasive wear mechanisms, 
wear testing and microstructural effects on abrasive wear. Defini- 
tions of the various abrasive wear processes were clarified. A labo- 
ratory wear tester capable of simulating high stress two-body abra- 
sive wear and low stress three-body wear was designed, construct- 
ed and calibrated. Experiments were run on some standard metals 
and alloys in the annealed, work hardened, and heat treated condi- 
tions under both two-body and three-body wear. In the 1979 to 
1980 period, a detailed analysis of the abrasive size effect was per- 
formed based on the observations made on two- and three-body 
abrasion and erosion. It was concluded that the size effect was due 
to a shallow surface layer exhibiting higher flow stress than the 
bulk material when the material is abraded or eroded. The effect of 
certain variables on the wear resistance of different pure metals was 
compared for two-body abrasion, three-body abrasion and erosion. 
The variables studied are annealed hardness of the worn metal, the 
increase in hardness of the worn metal before the wear process due 
to work hardening and heat treatment, applied load, distance trav- 
elled, the abrasive particle size and abrasive hardness. The effect of 
most of these variables is similar for the three different wear proc- 
esses. The existing low-stress, open three-body abrasive wear tester 
was modified and calibrated for testing abrasive wear up to 600°C. 
Some standard materials were tested and in the case of pure alumi- 
num it was found that the wear rate decreased with increase in 
temperature. 


19729 (DOE/PC/20139—T2) Heavy liquid beneficiation 
of fine coal. Second quarterly report, January 1, 1981-March 
31, 1981. Keller, D.V. Jr.; Simmons, F.J. (Otisca Industries, 
Ltd., Syracuse, NY (USA)). Apr 1981. Contract AC22- 
80PC20139. 43p. NTIS, PC A03/MF AOl1. 

A body of data representing Freon-113 coal slurry viscosities 
has been collected and evaluated. From these data it is evident that 
some centrifugal and slip interference has occurred and that the 
data are not truly representative of the actual slurry viscosity. A 
modified sensor system has been procured which will reduce the 
slip encountered. Preliminary tests on selected matrix elements are 
in progress in order to determine the effectiveness of the new 
sensor system. An update to this report will be issued within the 
next month or so when the evaluation is completed. 


19730 (EPRI-CS—1768) Western subbituminous coals 
and lignites. Final report. Ruby, J.D.; Huettenhain, H. 
(Bechtel National, Inc., San Francisco, CA (USA)). Apr 
1981. 202p. NTIS, PC A10/MF AOl1. 

This survey of western low-rank coals describes reserves, 
production trends, and characteristics of these coals. Possible meth- 
ods for upgrading, including selective mining, cleaning, drying, ag- 
glomeration, and ash modification, are discussed. Currently availa- 
ble technology and research and development requirements for up- 
grading are identified. Total recoverable reserves of subbituminous 
coals and lignites are estimated at hundreds of billions of tons. Best 
usage of these low-sulfur and easily mineable coals is a crucial ques- 
tion. One of the key decisions that needs to be made in relation to 
these coals is whether they ought to be upgraded or utilized direct- 
ly. This question is discussed though it was not possible to arrive at 
a definite answer due to lack of pertinent data. However, ap- 
proaches to answer this question are proposed, and related R and D 
projects are recommended. The value of this project lies in the fact 
that it has gathered data from many diverse sources under one 
cover and therefore serves as a reference manual for western low- 
rank coals. The project also serves to identify informational gaps, 
particularly in the areas of characterization, washability data, and 
upgrading methods. Upgrading of these coals by physical cleaning 
is possible and can result in transportation benefits, uniformity of 
quality, an increase in recoverable reserves through nonselective 
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mining, and probable improvement in ash-fouling characteristics. 
Improvement in the characteristics of these coals through drying 
and ash modification by sodium reduction is discussed extensively. 
However, no clear cut answers to the economics of using these 
technoiogies have been provided due to a lack of sufficient data, 
and the key question in the project, i.e., direct usage versus upgrad- 
ing, has remained unanswered. 


19731 (EPRI-CS—1780) Survey of the state of the art of 
coal handling during freezing weather. Final report. Sargent, 
G.; Wold, C. (Ford, Bacon and Davis, Inc., New York 
(USA)). Apr 1981. 84p. NTIS, PC AOS/MF AOl1. 

This final report is one of several surveys being conducted 
to define more clearly the major generic equipment and/or operat- 
ing problems responsible for utility power plant outages. The objec- 
tive of this study was to document the coal-handling procedures 
and programs used by electric utilities, coal mines, and coal transfer 
stations during periods when they anticipate frozen coal problems 
in coal cars, storage silos, conveyor belts, or other areas in handling 
systems. Another objective was to develop guidelines for handling 
coal under freezing conditions. Data analysis clearly demonstrates 
problems with coal-handling systems in the United States to main- 
tain reasonable or steady coal-unloading rates when adverse weath- 
er conditions prevail. In most instances, coal-handling facilities are 
not designed to handle frozen coal. At the few locations where 
severe weather is normal and the facilities are designed to contend 
with adverse weather conditions, unloading of coal is maintained 
without great difficulty. This study reports the relative efficacy of 
nonchemical means to handle frozen coal. In addition, it documents 
the most common method being utilized by United States utilities in 
reducing coal-handling problems during intermittent freezing 
weather conditions: the use of freeze conditioning agents (FCAs). 
However, the problems encountered by utilities during a deep 
freeze are not always being resolved by the application of FCAs. 
Consequently, chemical means, although sometimes effective, are 
not regarded as a panacea. Recommendations are made in the form 
of guidelines to aid utilities in solving their frozen-coal-handling 
problems. In addition, research needs are identified to address ge- 
neric problems in the industry. 


19732 Coal production & transportation: fifth annual con- 
ference, 1979. San Francisco, CA; PLM, Inc. (1979). 198p. 
(CONF-7904167—). 

From 5. annual conference on coal production and transpor- 
tation; San Francisco, CA, USA (11 Apr 1979). 

The complete texts of papers presented at the coal produc- 
tion and transportation conference are presented in this volume. 
Separate abstracts of each paper have been prepared for inclusion 
in the Energy Data Base. (DMC) 


19733 Symposium on coal preparation and _ utilization. 
New York, NY; McGraw-Hill, Inc. (1979). 156p. (CONF- 
7910117—(Vol.3)). 

From Coal conference and EXPO V; Louisville, KY, USA 
(23 Oct 1979). 

Preprints of papers presented at the symposium are included 
in this volume. Thirteen papers were abstracted separately for in- 
clusion in the Energy Data Base. (DMC) 


19734 Correlation of physical coal separation. Part I. 
Hise, E.C. (Oak Ridge National Lab., TN). pp 75-98 of 
Symposium on coal preparation and utilization. New York, 
NY; McGraw-Hill, Inc. (1979). 

From Coal conference and EXPO V; Louisville, KY, USA 
(23 Oct 1979). 

Experimental separations of the inorganic material from a 
coal by the specific-gravity (wet), high-gradient magnetic (dry), 
and open-gradient magnetic (dry) processes were performed and 
analyzed to compare for Btu recovery vs efficiency of removal of 
pyrite and ash and to determine the degree of liberation of the inor- 
ganics by the crushing. It is shown that the liberated minerals can 
be separated from dry crushed coal by both the high-gradient mag- 
netic separation (HGMS) and the open-gradient magnetic separa- 
tion (OGMS) processes with an efficiency comparable to the specif- 
ic-gravity (float-sink) process. Coal feed through the HGMS was 
by gravity with low-velocity transport air and through the OGMS 
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by vibrating tray and by gravity free fall. The degree of liberation 
of the minerals was assayed by a set of specific-gravity separations. 
These separations were performed with size fractions in the range 
of -14 +100 mesh of Western Kentucky seam No. 9 coal in the lab- 
oratories of the Bureau of Mines (specific gravity), the Oak Ridge 
National Laboratory (ORNL) (open-gradient magnetic and specific 
gravity), and of a magnetic separator manufacturer (high-gradient 
magnetic). 


19735 High gradient magnetic separation and its applica- 
tion in the coal industry. Venkatesan, S. pp 99-111 of Sym- 
posium on coal preparation and utilization. New York, NY; 
McGraw-Hill, Inc. (1979). 

From Coal conference and EXPO V; Louisville, KY, USA 
(23 Oct 1979), 

The effort to improve existing coal preparation techniques to 
provide both effective and economical cleaning unit processes 
stems from the utility industry's requirement for low sulfur, low 
ash, low moisture coals. Here is a comparative analysis of magnetic 
cleaning methods. The magnetic sepration work carried out by Oak 
Ridge National Laboratory indicated the potential of dry/wet 
cleaning of fines. The dry cleaning approach indicates cost savings 
to both the coal and utility industry. 
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REFER ALSO TO CITATION(S) 19638, 19702, 19704, 20161, 20313, 20379. 
20670 


19736 (ANL/CEN/FE—80-20) Fluidized-bed combustion 
process evaluation and program support. Annual report, Octo- 
ber 1979-September 1980. Johnson, I.; Podolski, W.F.; Swift, 
W.M.; Carls, E.L.; Helt, J.E.; Henry, R.F.; Herzenberg, 
C.L.; Hanway, J.E.; Griggs, K.E. (Argonne National Lab., 
IL (USA)). Mar 1981. Contract W-31-109-ENG-38. 44p. 
NTIS, PC A03/MF AOl1. 

The purpose of this program is to support the pressurized 
fluidized-bed combustion project management team at Morgantown 
Energy Technology Center by providing a core group of experi- 
enced personnel (1) to prepare (a) program interaction plans suit- 
able for recommending program needs and (b) recommendations 
for the DOE-PFBC development program, (2) to analyze data and 
designs for two large pilot-scale PFBC programs (i.e., Curtiss- 
Wright and IEA Grimethorpe), and (3) to participate in design/ 
review for the large PFBC programs. Results are reported on a de- 
velopment methodology for the commercialization of PFBC tech- 
nology, a FBC instrumentation state-of-the-art review, the develop- 
ment of a sodium sulfate dew point measurement instrument, and 
the evaluation of cyclones for hot gas cleanup. 


19737 (DOE/ET/10701—T1(Vol.1)) Modeling of fluid- 
ized-bed combustion of coal: Phase II, final reports. Volume 
1. Model evolution and development. Louis, J.F.; Tung, S.E. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy 
Lab.). Oct 1980. Contract ATO1-76ET10701. 138p. NTIS, 
PC A07/MF AOl1. 

The Energy Laboratory of the Massachusetts Institute of 
Technology (M.LT.), under Department of Energy (DOE) sponsor- 
ship, has been engaged in the development of a comprehensive 
mechanistic model of Fluidized Bed Combustors (FBC). The pri- 
mary aims of this modeling effort are the generation and to the 
extent possible, validation of an analytical framework for the design 
and scale-up of fluidized bed combustors. In parallel with this mod- 
eling effort, M.I.T. also embarked upon the development of an 
FBC-Data Base Management System (FBC-DBMS) aimed at facili- 
tating the coordination, interpretation and utilization of the experi- 
mental data that are or will become available from diverse sources, 
as well as in the identification of areas of large uncertainty or 
having a paucity of experimental results. The synergistic operation 
of the FBC-Model and FBC-Data Base promises to offer a power- 
ful tool for the design and optimization of FBC’s and represents the 
ultimate goal of the M.L.T. effort. The modeling effort was initially 
focused upon evaluation and application of state-of-the-art models. 
The initial system model was divided into five basic components: 
fluid dynamics, combustion, sulfur capture, heat transfer and emis- 
sions. Due to the technical complexity of modeling FBC operation 
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and the initial primitive nature of models for these components, it 
was deemed necessary to be able to incorporate evolutionary im- 
provements in understanding and correlating FBC phenomena: the 
M.L.T. system model is, therefore, modular in nature, i.e., each sub- 
model can be replaced by an updated or equivalent sub-model with- 
out necessitating reprogramming of the entire system model. 


19738 (DOE/ET/10701—T1(Vol.2)) Modeling of fluid- 
ized-bed combustion of coal: Phase II, final reports. Volume 
II. Detailed description of the model. Louis, J.F.; Tung, S.E. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy 
Lab.). Oct 1980. Contract ATO1-76ET10701. 184p. NTIS, 
PC A09/MF AOIl1. 

This document is the second of a seven volume series of our 
Phase II Final Report. This volume deals with detailed descriptions 
of the structure of each program member (subroutines and func- 
tions), the interrelation between the members of a submodel, and 
the interrelation between the various submodels as such. The sys- 
tems model for fluidized bed combustors (FBC-II) consists of a sys- 
tematic combination of the following interrelated areas: fluid me- 
chanics and bubble growth, char combustion and associated kinetics 
for particle burnout, sulfur capture, NO/sub x/ formation and re- 
duction, freeboard reactions, and heat transfer. Program outline is 
shown in Figure 1.1. Input variables (supplied by the user are in- 
spected to check that they lie inside the allowed range of values 
and are input to the various routines as needed. The necessary 
physical and fluid mechanical properties are calculated and utilized 
in estimating char combustion and sulfur capture in the bed and the 
freeboard. NO/sub x/ and CO emissions are estimated by taking 
into account all relevant chemical reactions. A material and energy 
balance is made over the bed. Figure 1.1 shows a block diagram of 
the systems program. In this diagram, the overail structure of the 
FBC program is illustrated in terms of the various submodels that 
together constitute the systems program. A more detailed outline of 
the systems program is shown in Figure 1.2. In this figure, all im- 
portant subroutine members of the FBC program are shown, and 
their linkage to each other, as well as to the main program is indi- 
cated. A description of the exact sequence in which these various 
routines are called at time of program execution is provided in 
Chapter 8 under the executive routine MAIN 


19739 (DOE/ET/10701—T1(Vol.3)) Modeling of fluid- 
ized-bed combustion of coal: Phase II, final reports. Volume 
III. Model predictions and results. Louis, J.F.; Tung, S.E. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy 
Lab.). Oct 1980. Contract AT01-76ET10701. 125p. NTIS, 
PC A06/MF AOl1. 

This document is the third of a seven volume series of our 
Phase II Final Report. This volume deals with parametric studies 
carried out using the FBC model. A comparison with available 
pilot plant data is included where such data are available. This 
volume in essence documents model performance; describing pre- 
dictions on bubble growth, combustion characteristics, sulfur cap- 
ture, heat transfer and related parameters. The model has approxi- 
mately forty input variables which are at the disposal of the user. 
The user has the option to change a few or all of these input varia- 
bles. In the parametric studies reported here, a large number of 
input variables whose variation is less critical to the predicted re- 
sults, were maintained constant at the default values. On the other 
hand, those parameters whose selection is very important in design 
and operation of the FBC’s were varied in suitable operating re- 
gions. The chief among such parameters are: bed temperature, coal 
feed size distribution (2 parameters), average bed-sorbent size, cal- 
cium to sulfur molar ratio, superficial velocity, excess air fraction, 
and bed weight (or bed height). The computations for obtaining the 
parametric relationships are based upon selection of a geometrical 
design for the combustor. Bed cross-section is 6’ x 6’, bed height is 
4’, and the freeboard height is 16’. The heat transfer tubes have 2” 
OD, a pitch of 10”, and are located on an equilateral triangle pat- 
tern. The air distributor is a perforated plate with 0.1” diameter 
holes on a rectangular grid with 0.75” center-to-center spacing. 
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19740 (DOE/ET/10701—T1(Vol.4)) Modeling of fluid- 
ized-bed combustion of coal: Phase II, final reports. Volume 
IV. FBC-Model-II manual. Louis, J.F.; Tung, S.E. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Energy Lab.). 
Oct 1980. Contract AT01-76ET10701. 74p. NTIS, PC A04/ 
MF AOl. 

This document is the fourth of the seven volume series of 
our Phase II Final Report. The purpose of this manual is to de- 
scribe how to access and use M.I.T.’s Fluidized Bed Combustor 
(FBC) System Program. Presently, the FBC program is stored in a 
Honeywell Computer System and can be accessed using the Mul- 
tics interactive system. The intention in writing this manual is to 
answer the questions that may arise regarding the mechanics of op- 
erating the system program, as well as warn the user of possible 
pitfalls and mistakes that could be made. No attempt is made here 
to describe the internals of the systems program. The manual de- 
scribes the procedures an individual would follow to become an 
active user of the system program. It then explains the various op- 
tions available for reaching the Multics interactive system on Hon- 
eywell 6180 computer on which the program runs. For users out- 
side the Metropolitan Boston area, a public network for data com- 
munications is described which is relatively inexpensive. As the 
system program is approached through Multics using a special 
command facility TPSA, a separate introduction is provided for 
Multics TPSA. This facility allows commands appropriate for test- 
ing the program and carrying out parametric studies to be executed 
in a convenient way. Multics TPSA was formulated to meet the 
needs of the FBC project in particular. Finally, some sample ses- 
sions are presented which illustrate the login and logout proce- 
dures, the command language, and the data manipulation features 
of the FBC program. The use of commands helpful in debugging 
the program is also illustrated. 


19741 (DOE/ET/10701—T1(Vol.5)) Modeling of fluid- 
ized-bed combustion of coal: Phase II, final reports. Volume 
V. Appendix: stability and instability in fluidized-bed combus- 
tion. Louis, J.F.; Tung, S.E. (Massachusetts Inst. of Tech., 
Cambridge (USA). Energy Lab.). Oct 1980. Contract 
AT01-76ET10701. 76p. NTIS, PC AOS/MF AO1. 

This document is the fifth of the seven volumes series of our 
Phase II Final Report. The material developed in this volume has 
not been incorporated into the system model. It will be used as a 
precursor of a transient model to be developed in the next phase of 
our model work. There have been various fluidized combustor 
models of differing complexity and scope published in the litera- 
ture. Most of these models have identified and predicted - often in 
satisfactory agreement with results from pilot units - the key steady 
state combustor characteristics such as the mass of carbon in the 
bed (carbon loading), the combustion efficiency, the sulfur retention 
by the solid sorbent and the pollutant (mainly NO/sub x/) emis- 
sions. These models, however, cannot be in most instances success- 
fully used to study the extinction and ignition characteristics of the 
combustor because they are isothermal in structure in the sense that 
the bed temperature is not an output variable but rather an input 
one and must be a priori specified. In order to remedy these inade- 
quacies of the previous models, we here present a comprehensive 
account of the formulation and some typical results of a new noni- 
sothermal model which has been developed in order to study, 
among other things, the ignition and extinction characteristics of 
the AFBC units. This model is able to predict the temperature pat- 
terns in the bed, the carbon loading, the combustion efficiency and 
the O2 and CO concentration profiles in the combustor for the dif- 
ferent design or operational characteristics. 


19742 (DOE/ET/10701—T1(Vol.6)) Modeling of fluid- 
ized-bed combustion of coal: Phase II, final reports. Volume 
VI. FBC-Data Base-Management-System (FBC-DBMS) de- 
velopment. Louis, J.F.; Tung, S.E. (Massachusetts Inst. of 
Tech., Cambridge (USA). Energy Lab.). Oct 1980. Contract 
ATO01-76ET10701. 11lp. NTIS, PC A06/MF AO1. 

The primary goal of the Fluidized Bed Combustor Data 
Base, (FBCDB), situated in MIT's Energy laboratory, is to establish 
a data repository for the express use of designers and research per- 
sonnel involved in FBC development. DBMS is a software that 
provides an efficient way of storing, retrieving, updating and mani- 
pulating data using an English-like query language. It is anticipated 





2613 / ERA VOL. 6, NO. 14 


that the FBCDB would play an active and a direct role in the de- 
velopment of FBC technology as well as in the FBC commercial 
application. After some in-house experience and after a careful and 
extensive review of commercially available database systems, it was 
determined that the Model 204 DBMS by Computer Corporation 
of America was the most suitable to our needs. The setup of a pro- 
totype in-house database also allowed us to investigate and under- 
stand fully the particular problems involved in coordinating FBC 
development with a DBMS. Various difficult aspects were encoun- 
tered and solutions had been sought. For instance, we found that it 
was necessary to rename the variables to avoid repetition as well as 
to increase usefulness of our database and, hence, we had designed 
a classification system for which variables were classified under cat- 
egory to achieve standardization of variable names. The primary 
content of FBCDB is a collection of data points defined by the 
value of a number of specific FBC variables. A user may interacti- 
vely access the database from a computer terminal at any location, 
retrieve, examine, and manipulate the data as well as produce tables 
or graphs of the results. 


19743 (DOE/ET/10701—T1(Vol.7)) Modeling of fluid- 
ized-bed combustion of coal: Phase II, final reports. Volume 
VII. FBC Data-Base-Management System (FBC-DBMS) 
users manual. Louis, J.F.; Tung, S.E. (Massachusetts Inst. of 
Tech., Cambridge (USA). Energy Lab.). Oct 1980. Contract 
AT01-76ET 10701. 94p. NTIS, PC A05/MF A0O1. 

The primary goal of the Fluidized Bed Combustor Data 
Base (FBCDB) is to establish a data repository for the express use 
of designers and research personnel involved in FBC development. 
FBCDB is implemented on MIT's 370/168 computer, using the 
Model 204 Data Base Management System (DBMS) developed by 
Computer Corporation of America. DBMS is a software that pro- 
vides an efficient way of storing, retrieving, updating and manipu- 
lating data using an English-like query language. The primary con- 
tent of FBCDB is a collection of data points defined by the value 
of a number of specific FBC variables. A user may interactively 
access the data base from a computer terminal at any location, re- 
trieve, examine, and manipulate the data as well as produce tables 
or graphs of the results. More than 20 program segments are cur- 
rently available in M204 User Language to simplify the user inter- 
face for the FBC design or research personnel. However, there are 
still many complex and advanced retrieving as well as applications 
programs to be written for this purpose. Although there are cur- 
rently 71 entries, and about 2000 groups reposited in the system, 
this size of data is only an intermediate portion of our selection. 
The usefulness of the system at the present time is, therefore, limit- 
ed. This version of FBCDB will be released on a limited scale to 
obtain review and comments. The document is intended as a refer- 
ence guide to the use of FBCDB. It has been structured to intro- 
duce the user to the basics of FBCDB, summarize what the availa- 
ble segments in FBCDB can do, and give detailed information on 
the operation of FBCDB. This document represents a preliminary 
draft of a Users Manual. The draft will be updated when the data 
base system becomes fully implemented. Any suggestions as to how 
this manual may be improved will be appreciated. 


19744 (DOE/PC/30177—1) Pulverized-coal combustion. 
Semi-annual report, September 18, 1980-March 31, 1981. 
(Stanford Univ., CA (USA)). Apr 1981. Contract AC22- 
80PC30177. 35p. NTIS, PC A03/MF AO1. 

A flow tube reactor for the study of the reactivity of pulver- 
ized coal under controlled conditions has been developed at Stan- 
ford University. The reactor system incorporates advanced optical 
diagnostics as well as probe sampling techniques to measure the re- 
activity of coals with differing physical and chemical properties 
The aim of the research is to provide fundamental data that can be 
used in the design and development of coal combustion systems. 
Reactor characterization measurements with a number of diagnos- 
tics have shown that the system performs according to design 
specifications. In recent experiments, Montana Rosebud coal was 
found to have a relatively high oxidation reactivity. Marked quali- 
tative differences in oxidation behavior, associated with the rate of 
volatile evolution, were observed as the gas temperaute was in- 
creased from about 1100°K to 1500°K. Electron microscopy analy- 
sis showed the development of a complex macropore structure 
during burnout. The existence of this structure is consistent with 
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preliminary data indicating a dependence of reactivity on particle 
size differing from that predicted by some theories. 


19745 (DOE/PC/30216—T1) Characteristics of coal/ 
light hydrocarbon slurries in spray combustion. Semi-annual 
progress report, 1 September 1980-28 February 1981. Gros- 
shandler, W.L.; Crowe, C.T.; Chung, J.N. (Washington 
State Univ., Pullman (USA). Dept. of Mechanical Engineer- 
ing). 6 Mar 1981. Contract FG22-80PC30216. 20p. NTIS, 
PC A02/MF AOI. 

This report summarizes the progress made during the first 
six months of the grant period. The status of each of the three 
major task areas is discussed: the atomization study, the analytical 
droplet model, and the combustion study. The time-period has been 
used primarily to design and begin fabrication of the experimental 
atomization and combustion facilities. No data is presented in either 
of these areas. Significant progress has been made in the develop- 
ment of the numerical droplet model. The results of a preliminary 
parametric study are presented for a single coal particle in a one- 
millimeter methanol droplet. The importance of gas phase velocity 
and coal particle diameter bringing the solid material to the droplet 
surface is discussed. 


19746 (DOE/PC/30290—T2) Preignition volatile yield as 
related to coal characteristics. Quarterly report, January 
1981-March 1981. (Avco-Everett Research Lab., Inc., Ever- 
ett, MA (USA)). Apr 1981. Contract AC22-80PC30290. 
12p. NTIS, PC A02/MF AO1. 

The objectives of this work is to determine the total release 
of volatile material from a variety of coals under high heating rates 
and high temperature and to study the effects of enhanced volatile 
matter release on the design of pulverized coal combustion systems. 
Four coals have been approved for investigation and are currently 
being characterized and tested. Shakdown runs with the new reac- 
tor were completed and the results showed that the new design did 
improve the operability of the experimental set-up. Work on corre- 
lation of test data and coal characteristics has begun. Initial correla- 
tion shows that the measured range of carbon conversions of be- 
tween 40 and 85% is a function of temperature, rank and carbon 
content. The AERL coal combustion model has been modified to 
allow staged mixing of the secondary air with the primary mixture 
of coal, air and recirculated gases. This modification will allow ex- 
ploration of the effect of preignition volatile yields on flame stabil- 
ity. We will also be able to project: (1) the optimum primary air 
fraction as a function of volatile yield (this will then allow the de- 
velopment of a relationship between burner thruput and burner di- 
ameter); and (2) the optimum point of secondary air injection as a 
function of volatile yield to achieve flame stability. 


19747 (DOE/PC/30292—2) Synthetic fuel combustion: 
pollutant formation. Soot initiation mechanisms in burning ar- 
omatics. Second quarterly report, 1 January 1981-31 March 
1981. Tanzawa, T.; Krech, R.H.; Rawlins, W.T. (Physical 
Sciences, Inc., Woburn, MA (USA)). Apr 1981. Contract 
AC22-80PC30292. 23p. (PSI-TR—267). NTIS, PC A02/MF 
AOl. 


This is the second Quarterly Technical Report in a research 
program to study soot formation in the combustion of aromatic hy- 
drocarbons. Experiments will be carried out in a shock tube at 1300 
to 2500°K, using a variety of optical diagnostics to study the kinet- 
ic behavior of reactants, radical intermediates, and products. The 
data will be interpreted using a computer model of the kinetics and 
dynamics of the reacting system. In this report, the performance of 
the vacuum and data collection systems is described, and some ini- 
tial shock wave measurements are presented. 


19748 (DOE/PC/30295—2) Kinetics of NO/sub x/for- 
mation during early stages of pulverized-coal combustion. 
Second quarterly report, 29 December 1980-3 April 1981. 
Krill, W.V.; Chu, E.K.; Tong, H. (Acurex Corp., Mountain 
View, CA (USA). Energy and Environmental Div.). 1981. 
Contract AC22-80PC30295. 8p. NTIS, PC A02/MF AOl1. 
The program uses a stirred reactor technique to simulate the 
mixed gas combustion environment of a coal particle during devo- 
latilization. A cold flow model of the reactor is in use to develop 
the operating conditions required for combustion experiments. Coal 
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particle trajectories and the effects of the particle on the gas stir- 
ring are currently being evaluated. A kinetics computer model for 
particle devolatilization and combustion is being developed based 
on the experimental data of the program. A preliminary set of gas 
phase reactions has been used with good comparison to existing 
stirred reactor data. Initial combustion tests will be performed in 
the following quarter. 


19749 (DOE/PC/30306—T2) Basic combustion and pol- 
lutant-formation processes for pulverized fuels. Quarterly 
technical progress report No. 2, 1 January 1981-31 March 
1981. Germane, G.J.; Smoot, L.D. (Brigham Young Univ., 
Provo, UT (USA). Combustion Lab.). 15 Apr 1981. Con- 
tract FG22-80PC30306. 49p. NTIS, PC A03/MF AO1. 

This contract study of basic combustion and pollutant forma- 
tion processes for pulverized solid fossil fuels was initiated on Octo- 
ber 1, 1980. The potential industrial application of pulverized fossil 
fuels provides some promise for relief from present and future con- 
ventional fuel shortages. Utilization problems with these fuels such 
as flame stability, fuel handling, pollutant emission and ash and slag 
formation in large-scale furnaces may be fundamentally addressed 
in laboratory reactors using properly scaled operating variables. An 
extensive literature search and survey of industrial practice was un- 
dertaken to assess current theoretical and practical knowledge rela- 
tive to utilization of these fuels. Several chars will be selected for 
detailed combustion studies from among the char-producing proc- 
esses involving coal. The study of char combustion and pollutant 
formation will provide information useful for potential pulverized 
char combustion and additional insight into coal combustion. The 
other solid fuel category to be studied is coal-water mixtures 
(CWM). The de-rating of boiler capacity with CWM may be offset 
in part by potentially safer pulverized coal power plants and lower 
fuel costs, including transportation and handling. The basic combus- 
tion and pollutant formation processes of CWM will be investigated 
to better understand the effects of CWM and operating variables on 
combustion efficiency and flue gas emissions.The study of CWM 
necessitates design and construction of a CWM reactor to embody 
required design features for CWM feed and combustion and high 
particle burnout levels, which would be expected to decrease com- 
pared with coal due to the added water, which may be in the range 
of 30% by weight. 


19750 (DOE/PC/30307—T2) Effects of components of 
synfuels on soot formation. Quarterly technical progress 
report No, 2, January 1-March 31, 1981. Haebig, J.E.; Gold- 
berg, P.M. (Gulf Research and Development Co., Pitts- 
burgh, PA (USA)). Apr 1981. Contract AC22-80PC30307. 
12p. NTIS, PC A02/MF AOl1. 

Progress is summarized in the study of the sooting behavior 
of coal derived liquids (CDL). In this project, synfuel fractions 
with known compositions or carefully controlled properties are 
burned in a flat-flame burner. Flames will be probed for tempera- 
ture, gas Composition, soot volume fraction and particle mean size. 
(DMC) 


19751 (LBL—12113) Parametric study of submicron par- 
ticulates from pulverized-coal combustion. Pennucci, J.; 
Greif, R.; Parsons, G.; Robben, F.; Sherman, P. (Lawrence 
Berkeley Lab., CA (USA)). Jan 1981. Contract W-7405- 
ENG-48. 3lp. NTIS, PC A03/MF AO1. 

Pulverized coal sieved through a 200 mesh screen (particle 
diameter <75 gt) was entrained in an air/methane/oxygen mixture 
and burned in an enclosed bunsen type burner fitted with a chim- 
ney. Measurements were made of the number and size of the parti- 
cles in the submicron range (100 A to 500 A) downstream of the 
chimney exit using a transmission electron microscope. Variations 
in flame temperature (1900 to 2500°K), cooling rate (3500 to 
8000°K/sec) and oxygen concentration (equivalence ratio from .62 
to .94) were made. Cold secondary air was injected at the chimney 
exit. Results showed a sharp peak in the particle size distribution at 
diameters below 200 A for high cooling rates at high initial tem- 
peratures, suggesting homogeneous condensation of vaporized ash. 
At lower cooling rates the peak shifts toward larger particles. It ap- 
pears possible. therefore, to control particulate emissions by modifi- 
cation of combustion and heat transfer conditions. 
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REFER ALSO TO CITATION(S) 19687, 19697, 19732, 20311, 20314, 20315, 
20316, 20317 


19752 (DOE/EIA—0282) Financing increased coal pro- 
duction. Analysis report. Kanhouwa, S.P.; Cohen, B.N. (De- 
partment of Energy, Washington, DC (USA). Energy Infor- 
mation Administration). Mar 1981. 40p. NTIS, PC A03/MF 
AOl. 

Section 742 of the Powerplant and Industrial Fuel Use Act 
of 1978 required the Secretary of Energy, in collaboration with 
several other Departments, to prepare a study addressing the 
market performance characteristics of the coal industry. This Anal- 
ysis Report was developed to provide background information for 
that larger study. It provides an assessment of the coal industry's 
capability to finance future expansion in view of the structure and 
composition of the industry, recent price and productivity data, and 
other relevant factors. It is the general conclusion of this report 
that the availability of financial capital will not be a serious con- 
straint limiting the nation’s shift to coal in the coming decade. 


19753 Preliminary economic analysis of new gasification 
processes. Detman, R.F. pp 732-750 of First International 
Gas Research Conference. Rockville, MD; Government In- 
stitutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

The Exxon, Mountain Fuel, Cities Service/Rockwell, Wes- 
tinghouse, and Peatgas processes were evaluated, using bench scale 
data and commercial gasifier concepts proposed by the licensors. In 
comparison with Lurgi and HYGAS from earlier studies, only the 
Westinghouse conceptual design appears competitive with HYGAS 
on eastern coal. All were competitive with the better than Lurgi on 
eastern coal. The Mountain Fuel Process examined on a western 
coal was more costly than Lurgi or HYGAS. Peat was found to be 
competitive with coal and lignite as a feedstock, providing raw ma- 
terial cost predictions are confirmed. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 19678, 19701, 21098, 21124 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 19683, 19802 


19754 (UT/CES-PS—12) Banking of lignite leases in 
Bastrop County, Texas, 1954 to 1979. Davies, C.S.; Dietrich, 
R.W. (Texas Univ., Austin (USA). Center for Energy Stud- 
ies). Aug 1980. 56p. NTIS. 

This report describes the forces that produce the pattern of 
lignite leasing and the effects these contracts produced on the land- 
owners and energy companies in Bastrop County, Texas, between 
1954 and 1979. Although company leases have existed in Bastrop 
for some 25 years, the actual extraction is yet to take place. Leasing 
has nevertheless proceeded on the anticipation of company and 
landowner gains. The data described herein attest to the unbalanced 
nature of the gains distribution resulting from this lignite extraction 
and, not unreasonably, lend support to the idea that energy compa- 
nies should make a greater contribution to landscape rehabilitation. 
The forces of international and national policy as they filter 
through to the local scene can drastically alter the landscape and 
social structure. In the particular case of Bastrop County, these 
events have held development in suspension between what exists as 
an agrarian-recreational economy and what will ensue as a conse- 
quence of strip mining. While the uncertainty is accompanied by 
problems. Bastrop in a sense has been fortunate to experience this 
interlude before extraction. While mining is held in abeyance, time 
is provided for reflection on a whole new experience largely deter- 
mined by external events. And while it is unrealistic to attempt to 
block the march of these events, some of the aspects of strip 
mining, such as the distribution of benefits and attitudes toward the 
landscape, may be seen in a clearer perspective. 
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REFER ALSO TO CITATION(S) 21485, 21486 
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REFER ALSO TO CITATION(S) 19770 
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REFER ALSO TO CITATION(S) 20310, 21136 


19755 (DOE/ET/44614—T3) Petroleum source rock po- 
tential and thermal maturity, Palo Duro Basin, Texas. 
Dutton, S.P. (Texas Univ., Austin (USA). Bureau of Eco- 
nomic Geology). 1980. Contract AC97-79ET44614. 52p. 
NTIS, PC A04/MF AOl1. 

Samples collected from 20 geographically widespread wells 
in the sparsely drilled Palo Duro Basin were analyzed for total or- 
ganic carbon content (TOC). Highest values of TOC, up to 6.9%, 
occur in Upper Permian San Andres dolomite in the southern part 
of the basin. Pennsylvanian and Lower Permian (Wolfcampian) ba- 
sinal shales contain up to 2.4% TOC and are fair to very good 
source rocks. Kerogen color and vitrinite reflectance, which indi- 
cate maximum paleotemperatures, were analyzed in all samples con- 
taining greater than 0.5% TOC. Pennsylvanian and Wolfcampian 
kerogen is yellow orange to orange, an indication that temperatures 
were sufficiently high to begin to generate hydrocarbons from 
lipid-rich organic material. Palo Duro Basin samples have a broad 
range of vitrinite reflectance values, but populations with the 
lowest reflectance probably indicate the true temperatures that 
were reached in the basin. Average reflectance in representative 
Pennsylvanian vitrinite is 0.52%; in Wolfcampian samples the aver- 
age reflectance is 0.48%. These values are consistent with kerogen 
color and suggest that basinal source rocks may have begun to gen- 
erate hydrocarbons. 


19756 (USGS-OFR—80-916) Resource appraisal of un- 
discovered oil and gas resources in the William O. Douglas 
Arctic Wildlife Range. Mast, R.F.; McMullin, R.H.; Bird, 
K.J.; Brosge, W.P. (Geological Survey, Washington, DC 
(USA)). Jul 1980. 80p. Department of the Interior Geologi- 
cal Survey, Washington, DC. 

The William O. Douglas Arctic Wildlife Range 
(WODAWR) covers about 9 million acres in the northeastern 
corner of Alaska. Questions regarding the future status of the 
Range, in particular, whether to allow mineral exploration and de- 
velopment, are the subject of much debate and the topic of legisla- 
tion presently before Congress. The purpose of this report is to 
present details of the assessment of undiscovered in-place petroleum 
resources in the Wildlife Range. The play method, used in this 
study, was also used in the appraisal of the National Petroleum Re- 
serve in Alaska (NPRA) and is the only assessment method amena- 
ble to the economic analysis used in the NPRA 105(b) study (U.S. 
Dept. of the Interior, 1979). This report presents the regional geo- 
logic setting of the Wildlife Range, the definition and petroleum ge- 
ology of each play, play input parameters, a description of the play 
method, discussion of methodological problems, and computer re- 
sults of the assessment. Comparison of the results of the play ap- 
praisals of the Wildlife Range with NPRA, together with a com- 
parison of the size of the two areas, shows the Wildlife Range to 
have a larger probable potential resource per square mile than that 
of NPRA. The estimated oil per square mile in the Wildlife Range 
may be nearly 8 times that in NPRA when the average values are 
compared, and almost 6 times that in NPRA when the 50th frac- 
tiles are compared. The plays in Tertiary rocks, which are absent in 
NPRA and may contain most of the estimated resource in the 
Wildlife Range, are the main source of these differences in resource 
assessments. 
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REFER ALSO TO CITATION(S) 19769, 19798, 20679, 21126 


19757 (DOE/BC/00047—13) Development of improved 
mobility control agents for surfactant/polymer flooding. 
Second annual report, October 1, 1979-September 30, 1980. 
Martin, F.D.; Donaruma, L.G.; Hatch, M.J. (New Mexico 
Inst. of Mining and Technology, Socorro (USA). New 
Mexico Petroleum Recovery Research Center). Apr 1981. 
Contract AC19-78BC00047. 126p. NTIS, PC A07/MF AOl1. 

The objective of this laboratory work is to develop im- 
proved mobility control agents that are more effective than the 
commercial polymers currently used in this process. During the 
second year of the project, the baseline testing of commercial prod- 
ucts was completed. These baseline tests with polymers include 
studies on mobility control, retention, and shear degradation in 
Berea cores, the effect of common ions on rheological properties, 
thermal stability, microbial degradation, and surfactant-polymer in- 
teractions. These data are used for comparison of the commercial 
agents at standardized sets of conditions, and are also used to evalu- 
ate new, modified, or improved polymers. Work was also initiated 
on the synthesis, characterization, and preliminary screening of new 
and modified polymers. Testing of these analogs provides systemat- 
ic correlations of polymer performance with polymer structure. 
This preliminary testing consists of measurements of shear degrada- 
tion and viscosity loss in NaCl brines by the use of a simplified 
screening procedure. To date, a number of potential structure-util- 
ity relationships have been observed. Solution viscosities of all non- 
ionic polymers tested are essentially insensitive to changes in NaCl 
concentration. Increasing the charge-to-mass ratio (degree of hy- 
drolysis) of either polyacrylamides or N-alkyl analogs enhances the 
ability of these polymers to build viscosity in low salinity NaCl 
brines. However, such polymers are increasingly subject to viscos- 
ity loss as the salinity is increased. Above a certain critical molecu- 
lar weight, polymers become more susceptible to shear degradation. 
Many of the polymers that possess stiffer backbones exhibit im- 
proved brine and shear stability. The results of these studies will be 
used to develop an improved mobility control polymer in the next 
phase of this project. 


19758 (DOE/ER/10682—2) Microbiological aspects of 
oil production. Finnerty, W.R. (Georgia Univ., Athens 
(USA)). 1981. Contract AS09-80ER10683. 18p. NTIS, PC 
A02/MF AOl. 

Almost 5 years have passed with little development of mi- 
crobial processes for enhanced oil recovery (EDR). Advances have 
been made in knowledge of the properties of various hydrocarbon- 
utilizing microorganisms. Reservoir microbiology is discussed. One 
oil release technique is an anaerobic fermentation within a reser- 
voir. Biopolymers and polysaccharides have application in EOR. 
Hydrocolloids and surfactants of microbial origin are listed and 
their possible application mentioned. An example of the application 
of bioengineering principles is bacterial desulfurization. (DLC) 


19759 (DOE/ET/12065—38) Enhanced oil recovery by 
improved waterflooding. Third annual report, October 1979- 
September 1980. (Energy Resources Co., Inc., Houston, TX 
(USA)). Apr 1981. Contract AC19-77ET 12065. 48p. NTIS, 
PC A03/MF AOIl. 

Energy Resources Co. Inc. and its subcontractor Elf-Aqui- 
taine Oil and Gas Company are conducting a 100-acre pilot poly- 
mer flood in the Storms Pool Field near Carmi, in White County, 
Illinois. The first annual report reviewed the groundwork upon 
which much of the second year’s work was based. That report in- 
cluded a geologic analysis of the Storms Pool and its production 
potential, the rationale for the selection of a pilot site, some prepa- 
ration of wells and facilities, an extensive plan for testing candidate 
polymers in the laboratory, and a proposed approach to the com- 
puterized simulation of the pilot polymer flood. The second annual 
report reviewed a year of intensive laboratory, design and field 
work, including a reservoir and well test program, the results of the 
polymer selection and additional laboratory testing, workovers and 
construction of facilities, preliminary reservoir simulation, and pro- 
gram support activities. This report discusses the final polymer se- 
lection, design of the graded polymer banks, results of reservoir 
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pressure tests and plans for continued testing, and completion of 
basic plant construction. An updated milestone chart is also pre- 
sented which takes into account the unexpected delays encountered 
to data. Because the second report actually covered a 15-month 
period, this report overlaps somewhat with information contained 
in the second report. 


19760 (DOE/ET/13070—63) El Dorado micellar-polymer 
demonstration project. Sixth annual report, September 1979- 
August 1980. (Cities Service Co., Wichita, KS (USA)). Apr 
1981. Contract AC03-78ET 13070. 392p. NTIS, PC Al7/MF 
AOl. 

The primary objectives of this project are to determine the 
economic feasibility of improved oil recovery using two micellar- 
polymer processes and to determine the associated benefits and 
problems of each process. The E] Dorado Demonstration Project is 
designed to allow a side-by-side comparison of two distinct micel- 
lar-polymer processes in the same field so that the reservoir condi- 
tions for the two floods are as similar as possible. During this pro- 
ject year, polymer solutions have been injected into both patterns 
for the entire project year. Severe biodegradation of the north pat- 
tern polymer was controlled by the addition of alcohol to the injec- 
tion fluids. Modifications to the south pattern polymer injection 
system were made in order to reduce downtime and maintenance 
problems and to improve mobility control. Fluid movement at the 
observation wells has been monitored closely. There have been no 
significant changes in compositions at any of the production wells. 
The polymer drive for the north pattern using polyacrylamide fol- 
lowing the biopolymer has been developed. Change over to the 
new design will be made in the next project year. The phase behav- 
ior for both the north and the south pattern surfactant systems have 
been studied to gain insight into the behavior that may have oc- 
curred when the surfactant systems were injected into the reser- 
voir. Pressures in monitoring wells at the 800-foot mean-sea-level 
datum were measured twice during the project year and routine 
core analyses were performed on cores from four north pattern 
wells.Flood-front location calculations were updated and computed 
oil bank arrival times were estimated using the flood-front and 
streamline tracking program. Numerical simulations with a finite 
difference chemical flood simulator were performed for the north 
pattern process to estimate oil breakthrough time. 


19761 (DOE/ET/13077—49) Commercial scale demon- 
stration enhanced oil recovery by micellar-polymer flood. 
Annual report, October 1979-September 1980. Howell, J.C.; 
Snyder, W.O. (Marathon Oil Co., Findlay, OH (USA)). Apr 
1981. Contract AC03-78ET 13077. 125p. NTIS, PC A06/MF 
AOl. 

This commercial scale test, known as the M-1 Project, is lo- 
cated in Crawford County, Illinois. It encompasses 407 acres of 
Robinson sand reservoir and covers portions of several waterflood 
projects that were approaching economic limit. The project in- 
cludes 248 acres developed on a 2.4-acre five-spot pattern and 159 
acres developed on a 5.0-acre five-spot pattern. Development work 
commenced in late 1974 and has previously been reported. Micellar 
solution (slug) injection was initiated on February 10, 1977, and is 
now completed. After 10% of a pore volume of micellar slug was 
injected, injection of 11% pore volume of Dow 700 Pusher poly- 
mer was conducted at a concentration of 1156 ppM. At the end of 
this reporting period, 625 ppM polymer was being injected into the 
2.5-acre pattern and 800 ppM polymer was being injected into the 
5.0-acre pattern. The oil cut of the 2.5 and 5.0-acre patterns in- 
creasec from 8.6% and 5.2%. respectively in September 1979, to 
11.0% and 5.9% in September 1980. The oil cut performance has 
consistently exceeded that predicted for the project. This Fourth 
Annual Report is organized under the following three Work Break- 
down Structures: fluid injection; production; and performance mon- 
itoring 


19762 (DOE/SF/10762—1) Field demonstration of the 
conventional steam-drive process with ancillary materials. 
First annual report, October 1979-October 1980. Eson, R.L.; 
Shannon, A.M. (Chemical Oil Recovery Co., Bakersfield, 
CA (USA); Petro-Lewis Corp., Bakersfield, CA (USA)). 
Apr 1981. Contract FC03-79SF10762. 134p. NTIS, PC 
A07/MF AOI. 
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The primary goal of the field demonstration is to evaluate 
the economic merits of ancillary materials to a conventional steam 
drive to improve sweep efficiencies. The ancillary materials are 
used to reduce injection in steam channels and thus force the inject- 
ed steam to enter alternate flow paths. By the end of the first year 
of the contract, background data have been collected, observation 
wells have been drilled, four injection well treatments have been 
designed and started, and comprehensive monitoring of data is un- 
derway. The project is slightly ahead of schedule as established in 
the Milestone Charts. Chemical treatments began in January 1980, 
and by May 1980, all four treatments were underway. Evaluation 
of production data plotted by injection pattern shows increases in 
production that can be attributed to the ancillary materials. Esti- 
mates of as much as 125 barrels of incremental oil per day can be 
made during August 1980, depending upon the method of establish- 
ing decline curves. A more precise figure for incremental produc- 
tion will be obtainable after additional time has passed and a more 
precise decline curve can be established. Since the completion of 
the observation wells, in late January 1980, two runs of Carbon- 
Oxygen Logs have been obtained by Dresser Atlas. The computer 
interpretation (Epilog) indicates a reduction in residual oil satura- 
tions in some intervals but a trend cannot be established at this 
time, there being only two data points. In addition to the noticeable 
increase in production and the apparent reduction in residual oil 
saturations, substantial reductions in casing vent gas emissions have 
also been recorded. 


19763 (SAND—80-0335) Project DEEP STEAM: third 
meeting of the technical advisory panel, Bakersfield, CA, 
March 1980. Fox, R.L.; Johnson, D.R.; Donaldson, A.B.; 
Mulac, A.J.; Krueger, D.A. (Sandia National Labs., Albu- 
querque, NM (USA)). Apr 1981. Contract AC04- 
76DP00789. Sip. NTIS, PC A04/MF AOl1. 

The third meeting of the technical advisory panel for the 
Deep Steam project was held in March 1980 in Bakersfield, Califor- 
nia. The following seven papers were presented: Materials Studies; 
Insulation/Packer Simulation Test; Enhanced Recovery Packer; 
High Pressure Downhole Steam Generator; Lower Pressure Down- 
hole Steam Generator; Physical Simulations; and Field Testing. 
The panel made many recommendations, some of which are: shell 
calcium silicate insulation should be included in the injection string 
modification program; for metal packer, consider age hardening 
alloys, testing with thermal cycling, intentionally flawed casing, 
and operational temperatures effect on differential expansion, plus 
long term tests under temperature and corrosive environment; for 
minimum stress packer, consider testing environment carefully as 
some elastomers are especially susceptible to oil, oxygen, and com- 
bustion gases; for downhole steam generator, quality of water re- 
quired with new low pressure combustion design needs to be inves- 
tigated; in field testing, materials coupons, for corrosion monitor- 
ing, should be an integral part of field test operations. 


19764 (SAND—80-2872) Multiple string demonstration 
test for project DEEP STEAM. Mulac, A.J.; Donaldson, 
A.B.; Donham, T.D.; Fox, R.L.; Johnson, D.R.; Maxwell, 
R.L.; Ellis, R.C. (Sandia National Labs., Albuquerque, NM 
(USA); Completion Technology Co., Houston, TX (USA)). 
Apr 1981. Contract AC04-76DP00789. 18p. NTIS, PC A02/ 
MF AOI. 

Application of downhole steam generators to oil recovery 
operations requires the installation of multiple strings to supply fuel, 
oxidizer, water and ignition. In addition, electrical access is needed 
for operational monitoring and control. A demonstration of the 
technology required for a multiple string installation was performed 
in a temporarily abandoned well in September 1980. The installa- 
tion included two jointed tubulars, two continuous tubulars, and a 
seven-conductor electrical cable. An inert generator was run to 
2200 foot depth. 


19765 Sacrificial adsorbate for surfactants utilized in 
chemical floods of enhanced oil recovery operations. Johnson, 
J.S. Jr.; Westmoreland, C.G. US Patent Application 
179,909. 20 Aug 1980. 14p. 

The present invention is directed to a sacrificial or competi- 
tive adsorbate for surfactants contained in chemical flooding emul- 
sions for enhanced oil recovery operations. The adsorbate to be uti- 
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lized in the method of the present invention is a caustic effluent 
from the bleach stage or the weak black liquor from the digesters 
and pulp washers of the kraft pulping process. This effluent or 
weak black liquor is injected into an oil-bearing subterranean earth 
formation prior to or concurrent with the chemical flood emulsion 
and is adsorbed on the active mineral surfaces of the formation 
matrix so as to effectively reduce adsorption of surfactant in the 
chemical flood. Alternatively, the effluent or liquor can be injected 
into the subterranean earth formation subsequent to a chemical 
flood to displace the surfactant from the mineral surfaces for the 
recovery thereof. 


0204 Processing 


19766 (ANL/PAG—4) Organic constituents in sour con- 
densates from shale-oil and petroleum-crude runs at Sohio’s 
Toledo refinery: identification and wastewater-control-tech- 
nology considerations. Wingender, R.J.; Harrison, W.; Ra- 
phaelian, L.A. (Argonne National Lab., IL (USA)). Feb 
1981. Contract W-31-109-ENG-38. 100p. NTIS, PC A05/ 
MF AOl. 

Samples of sour condensate generated from the continuous 
processing of both crude shale oil and petroleum crude were col- 
lected and extracted with methylene chloride. The extracts were 
analyzed using capillary-column gas chromatography/mass spec- 
trometry at Argonne National Laboratory and Radian Corporation. 
Qualitatively, the predominant types of organic compounds present 
in the shale-oii sour condensate were pyridines and anilines; semi- 
quantitatively, these compounds were present at a concentration of 
5.7 ppM, or about 78% of the total concentration of components 
detected. In contrast, straight-chain alkanes were the predominant 
types of compounds found in the sour condensate produced during 
isocracking of conventional crude oil. The approximate concentra- 
tion of straight-chain alkanes, 8.3 ppM, and of other branched and/ 
or unsaturated hydrocarbons, 6.8 ppM, amounted to 88% of the 
total concentration of components detected in the sour condensate 
from the petroleum-crude run. Nitrogen compounds in the shale-oil 
sour condensate may necessitate alterations of the sour water and 
refinery wastewater-treatment facilities to provide for organics deg- 
radation and to accommodate the potentially greater ammonia load- 
ings. This would include use of larger amounts of caustic to en- 
hance ammonia removal by steam stripping. Possible problems asso- 
ciated with biological removal of organic-nitrogen compounds 
should be investigated in future experimental shale-oil refining runs. 


19767 (DOE/ER/10683—1) Microbial oxidation of aro- 
matic sulfur and nitrogen containing constituents of fossil 
fuels. Progress report, August 1, 1980-April 1, 1981. Fin- 
nerty, W.R. (Georgia Univ., Athens (USA). Dept. of Mi- 
crobiology). Apr 1981. Contract AS09-80ER10683. 16p. 
NTIS, PC A02/MF AO1. 

Oxidative conversion of these S- and N-containing hydrocar- 
bons to water-soluble S- or N-containing organic compounds has 
been achieved at conversion efficiencies in excess of 90% within 12 
hours. Several bacterial species were isolated which attack oxidati- 
vely specific S- and N-containing constituents present in crude oil 
and synfuels. The bacterial-mediated oxidations are obligate aerobic 
reactions and effect the conversion of S- and N-containing constitu- 
ents to water-soluble products with the sulfur and nitrogen atom re- 
maining bound in covalent form in the water-soluble organic 
moiety. Dibenzothiophene and carbazole were used in the experi- 
ments. 


19768 Proceedings of the symposium on inspection of 
equipment, industrial safety and firefighting in refineries and 
petrochemical plants. Safat, Kuwait; Organization of Arab 
Petroleum Exporting Countries (1980). 348p. (In English 
and Arabic). (CONF-7910207—). 

From Symposium on inspection of equipment, industrial 
safety and firefighting in refineries and petrochemical plants; Al- 
giers, Algeria (22 Oct 1979). 

Complete texts of the 10 English papers presented at the 
symposium are included in this volume. Separate abstracts have 
been prepared of each article for inclusion in the Energy Data 
Base. (DMC) 
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0205 Products And By-products 
REFER ALSO TO CITATION(S) 19778 
0206 Health And Safety 


REFER ALSO TO CITATION(S) 19768 


19769 (USGS-OFR—80-1278) Investigation of March 
1980 blowout and fire, lease OCS-G 2433, High Island block 
A-368, Gulf of Mexico off the Texas coast. Bourgeois, D.J.; 
Adams, M.V.; Melancon, R.J.; Rhodes, G.D.; Penney, 
W.P.; Boller, J.W. (Geological Survey, Washington, DC 
(USA)). Dec 1980. 49p. United States Geological Survey, 
Washington, DC. 

This report provides a full account of the investigation of 
the t'owout and fire at High Island Block, Gulf of Mexico off the 
Texas coast. The contents of the report are as follows: (1) Investi- 
gation and Report which covers authority and procedures; (2) In- 
troduction which includes background, descriptions of incident, and 
diverter system; (3) Findings which is broken down into activities, 
loss of well control, explosion and fire, emergency warning, aban- 
donment of platform, deaths and damage, and station bill; (4) Con- 
clusions as to proximate causes of incident, deaths, explosion and 
fire, and conclusion on contributing causes; (5) Recommendations; 
and (6) Appendix. 


0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 20287 


19770 (OTA-TM-E—5) World petroleum availability 
1980-2000. (Office of Technology Assessment (U.S. Con- 
gress), Washington, DC). Oct 1980. 82p. GPO. 

In spite of the importance of the issue, uncertainties about 
world supplies of oil from conventional sources during the next 
two decades are surprisingly large. Nevertheless, it is highly likely 
that there will be little or no increase in world production of oil 
from conventional sources. Oil production in the industralized non- 
Communist world could begin to decline by the early 1980's. While 
it may be physically possible to increase world production of oil 
significantly (perhaps 33%) by the 1990's, substantial increases are 
extremely unlikely because the nations capable of contributing to 
such an increase have no financial or political incentive to do so 
and because a number of practical problems would arise if a signifi- 
cant increase in production were attempted. Enough is known 
about world oil supplies to make a few specific observations: (1) 
Assuming political stability in the major exporters, non-Communist 
world oil supply is likely to range between 45 to 60 MBD in 1985 
and 40 to 60 MBD in 2000 (compared to 52 MBD in 1979). (2) As 
a group, the non-Communist industrailized countries will experi- 
ence no significant increase in production. (3) In the short term, US 
production may decline from its current level of 10.2 MBD to a 
level of 7.2-8.5 MBD in 1985. Production in the year 2000 may 
range between 4-7 MBD. (4) OPEC production during the next 20 
years will not differ significantly from its current level of 31 MBD. 
(5) Although production in the non-OPEC less developed countries 
(LDC's) will increase above its current level (principally as a result 
of increases in Mexican production), much, if not all, of the in- 
crease in LDC oil supply will be offset by increases in LDC 
demand. 


0208 Waste Management 
REFER ALSO TO CITATION(S) 19766 


19771 (DOE/BETC/RI—80/11) Environmental, resource 
conservation, and economic aspects of used oil recycling. 
Brinkman, D.W.; Whisman, M.L.; Weinstein, N.J.; Emmer- 
son, H.R. (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). Apr 1981. 64p. 
NTIS, PC A04/MF AOl1. 

In order to provide current and updated information, the 
case for burning used automotive lubricating oil versus re-refining it 
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has been reevaluated based upon the 1980 American economy and 
energy conservation posture. In these comparisons, the environ- 
ment is considered within four scenarios ranging from unrestricted 
burning of used oil without government constraints to complete 
prohibition of burning thereby funneling all used automotive lube 
oils to re-refining. Two other areas have been reevaluated in the 
context of burning versus re-refining of automotive lube oils in the 
US. These are the material and energy advantages to be realized in 
terms of resource conservation through either burning or re-refin- 
ing and an estimation of the economics and profit potential current- 
ly available in the disposition of used lube oil. It was found that 
environmental concerns as presently regulated do not alone provide 
a persuasive case for re-refining over burning of used automotive 
lubricating oil. However, in view of the increased use of paraffinic 
crude oil for the manufacture of automotive lubricating oil, produc- 
tion costs will rise and product yields will be lower. In this context, 
this study shows that the energy required to produce. As a produce 
a gallon of lube oil from paraffinic crude oil is greater than that to 
produce a gallon of lube oil from used lubricating oil. As a result, 
the re-refining of collectible used automotive lube oil could con- 
serve 43 to 76 trillion Btu's per year, equivalent to 7 to 12 million 
barrels of imported crude oil worth between a quarter and a half 
billion dollars. Additionally, this study indicates that new technol- 
ogy such as solvent/distillation re-refining would provide a 26 per- 
cent after-tax return on investment based upon 1980 markets and 


costs. 


19772 (NBS-SP—584) Joint conference on measurements 
and standards for recycled oil/systems performance and dura- 
bility. Becker, D.A. (ed.). (National Measurement Lab. 
(NBS), Washington, DC (USA)). Nov 1980. 363p. (CONF- 
7910210—). GPO $8.00. 

From Joint conference on measurements and standards for 
recycled oil/systems performance and durability; Gaithersburg, 
MD, USA (23 Oct 1979), 

This publication is a formal report of the Joint Conference 
on Measurements and Standards for Recycled Oil/Systems Per- 
formance and Durability held at the National Bureau of Standards 
on October 23 through 26, 1979. There were seven sessions on spe- 
cific subject areas, with a total of 32 technical presentations. The 
subject areas were as follows: (I) Recent Developments in Recy- 
cled Oil, (II) Engine Oil Evaluation, (III) Lube Oil Base Stock 
Characterization, (IV) Oil Analysis for Engine Condition Monitor- 
ing. (V) Bench Tests for Oil Evaluation - I, (VI) Bench Tests for 
Oil Evaluation - II, and (VII) Systems Performance and Durability. 
Included in this report are the entire tests of the various presenta- 
tions, including figures and tables. 


19773 Field test of re-refined automotive engine oil in 
RCMP vehicles. Armstrong, J. (Environment Canada, Hull, 
Quebec). National Bureau of Standards (U.S.), Special Publi- 
cation ; No. 584, 55-67(Nov 1980). (CONF-7910210—). 

From Joint conference on measurements and standards for 
recycled oil/systems performance and durability; Gaithersburg, 
MD, USA (23 Oct 1979). 

A field test has been designed to isolate the performance 
characteristics of the virgin and re-refined base oils being studied. 
The conditions selected for the test are those normally experienced 
by Royal Canadian Mounted Police vehicles in similar service. All 
test and reference vehicles have been subjected to as equal treat- 
ment as possible, in both driving conditions and maintenance sched- 
ules. The primary conclusion that can be made with the data ob- 
tained to date is that there are statistically significant differences oc- 
curring in certain measured properties of used crankcase oil from 
the two test groups of vehicles. These differences are no doubt at- 
tributable, at least in part, to performance differences between the 
two finished oils, but other factors such as the observed differences 
in length of oil change interval and top-up requirements are also 
contributing to the responses being measured. Given the methods 
by which the test and reference oils were defined and chosen, it 
might be expected that differences in performance characteristics 
would be observed, and also that the reference oil might exhibit 
better performance characteristics than the tést oil. However, the 
final magnitudes of any differences between the oils will not be 
known until the field test period is completed, and the real signifi- 
cance of these differences, in terms of their effect on the engines, 
cannot be determined until the engine examinations have been com- 
pleted. 
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19774 Predictive test method for coking and fouling tend- 
ency of used lubricating oil. Steele, G.L.; Brinkman, D.W.; 
Whisman, M.L. (Dept. of Energy, Bartlesville, OK). Nation- 
al Bureau of Standards (U.S.), Special Publication ; No. 584, 
221-225(Nov 1980). (CONF-7910210—). 

From Joint conference on measurements and standards for 
recycled oil/systems performance and durability; Gaithersburg, 
MD, USA (23 Oct 1979). 

A short, reliable test has been developed to measure the 
coking and fouling tendency of used lubricating oils undergoing 
thermal stress. The technique utilizes commercially available instru- 
mentation and requires only 200 mL of sample and three hours 
analysis time. Correlations based on oils of known quality demon- 
strate good qualitative predictive abilities, while reproducibility 
studies demonstrated quantitative reliability. It is shown that ash 
content alone may not always be a reliable measure of fouling po- 
tential. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 19779, 20838, 20950, 20962, 20990, 21002 


19775 (DOE/EIS—0075) Strategic Petroleum Reserve 
Phase III development: Texoma and Seaway group salt domes 
(West Hackberry and Bryan Mound expansion, Big Hill de- 
velopment), Cameron Parish, Louisiana, and Brazoria and 
Jefferson Counties, Texas. Draft supplement to final environ- 
mental impact statement. (USDOE Strategic Petroleum Re- 
serve Project Management Office, New Orleans, LA). May 
1981. 522p. NTIS, PC A22/MF AOl1. 

Potential environmental impacts associated with construction 
and operation of crude oil storage and distribution facilities are as- 
sessed. This document addresses Phase III expansion of the SPR, 
which would increase the total SPR crude oil storage capacity 
from 538 to 750 million barrels (MMB) and SPR drawdown capa- 
bility from 3.5 to 4.5 MMB per day. The preferred alternative 
would involve development of additional crude oil storage in Ca- 
meron Parish, Louisiana, and Brazoria County, Texas, and new 
storage in Jefferson County, Texas. This development would pro- 
vide a total 403-MMB of storage for the Texoma Group, and 220 
MMB for the Seaway Group. The preferred alternative is expan- 
sion of Bryan Mound by 40 MMB and West Hackberry by 30 
MMB and development of a new 140-MMB site at Big Hill salt 
dome in Jefferson County, Texas. Alternatives considered include 
no action, expansion of other SPR sites, and development of new 
sites at (1) other Gulf Coast salt domes, (2) salt domes off the 
coasts of Texas and Louisiana, (3) inland salt domes in northern 
Louisiana, Mississippi, and Alabama, and (4) conventional 
mines.The analysis of the Big Hill site also considers alternative 
crude oil terminals, pipeline routes, and brine disposal sites. Among 
the environmental impacts analyzed are potentially significant im- 
pacts on local surface water quality, floodplains and wetlands, air 
quality, endangered and threatened species, natural and scenic re- 
sources, archaeological, historical and cultural resources, socioecon- 
omics, flora and fauna of the Gulf Coast area, and biota of the Gulf 
of Mexico. 


19776 Final environmental impact statement. CO» pro- 
ject, Wasson Field/Denver Unit. Santa Fe, NM; Bureau of 
Land Management (1980). vp. (FES—80-9). Information 
Resources Press, 2100 M Street, NW, Suite 316, Washing- 
ton, DC. (MF or HC) Order No. 80-0353. 

Construction of a 478-mile pipeline to transport carbon diox- 
ide (CO) from southwest Colorado through New Mexico to the 
Wasson Oil Field near Denver City, Texas, along with construction 
of 140 wells and 13 central facilities within the CO2 well fields in 
Dolores and Montezuma counties, Colorado, is proposed. Related 
facilities would include 159 miles of access roads; conneting pipe- 
lines; CO» injection facilities in the oil field; a microwave communi- 
cation system comprising 14 towers and electric transmission lines. 
The CO» wells would remove approximately 400 million cubic feet 
of CO, per day. Up to 280 million barrels of oil could be recovered 
by the project. The project would destroy vegetation on 6154 acres 
permanently; the disturbed areas would include 1212 acres of farm- 
land, 25 acres of crucial elk and mule deer winter habitat, and a 
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portion of the proposed Dolores Wild and Scenic River corridor. 
The project also would impair the visual and air quality of the area. 


19777 Draft environmental impact statement. CO, pro- 
ject, Wasson Field/Denver Unit. Santa Fe, NM; Bureau of 
Land Management (1979). 453p. (DES—79-37). Information 
Resources Press, 2100 M Street, NW, Suite 316, Washing- 
ton, DC. (MF or HC) Order No. 79-0900. 

Construction of a 478-mile pipelne to transport carbon diox- 
ide from southwest Colorado through New Mexico to the Wasson 
Oil Field near Denver City, Texas, along with construction of 140 
wells and 13 central facilities within the carbon dioxide well fields 
in Dolores and Montezuma counties, Colorado, is proposed. Relat- 
ed facilities would include 159 miles of access roads; connecting 
pipelines; carbon dioxide injection facilites in the oil field; a micro- 
wave communication system comprising 14 towers; and electric 
transmission lines. The carbon dioxide wells would remove approxi- 
mately 400 million cubic feet of carbon dioxide per day. Up to 280 
million barrels of oil could be recovered by the project. The pro- 
ject would destroy vegetation on 6154 acres of land temporarily 
and on 397 acres permanently; the disturbed areas would include 
1212 acres of farmland, 25 acres of crucial elk and mule deer winter 
habitat, and a portion of the proposed Delores Wild and Scenic 
River corridor. The project also would impair the visual and air 
quality of the area. 


0210 Legislation And Regulation 
REFER ALSO TO CITATION(S) 19779, 19802 


19778 (DOE-tr—245) LPG policy paper. (College of 
Deputy States for the Province of Zuid-Holland (Nether- 
lands); Rijnmond Council Executive Board (Netherlands); 
Rotterdam, City of, Mayor and City Council (Nether- 
lands)). 7 Jan 1980. Translation source information not 
available . 295p. NTIS, PC Al3/MF AO1. 

Large quantities of LPG will soon be offered on the world 
markets, which means that the likelihood of a rapid increase in the 
transportation and storage of LPG will have to be faced. In this 
connection BP and Sheil announced at the end of 1978 that they 
were jointly investigating the possibility of building a terminal for 
the offloading by ship of large quantities of LPG at the BP-site in 
Europe-west. The BP/Shell permit applications are now under con- 
sideration. The contents of this paper are directed toward these ap- 
plications; alternative locations have not been taken into considera- 
tion. Chapter 2 of this paper outlines the government's wishes with 
regard to the policy for the development of LPG in the Rijnmond 
area. Chapter 3 gives a factual description of the first phase of the 
BP/Sheli project, as it is outlined in the SIR application. It also 
lists the destinations of the LPG which is being shipped and the 
distribution out of the area, quantified for each means of transporta- 
tion. The second phase of the project has also been indicated. Part 
2 of this chapter describes the economic impact and safety conse- 
quences. In chapter 4 the BP/Shell project is examined in the 
framework of the applicable laws and regulations, to determine in 
how far it conforms to the policies formulated in chapter 2. The 
conclusions which we have drawn are listed in chapter 5. 


0220 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 19778 
0230 Properties 
REFER ALSO TO CITATION(S) 19766. 19772, 19773, 19774 


19779 Factors in using kerosine jet fuel of reduced flash 
point. Dukek, W.G.; Strauss, K.H. (eds.). Philadelphia, PA; 
American Society for Testing and Materials (1979). 108p. 
(ASTM-STP—688; CONF-771286—). $15.00. 

From ASTM symposium on jet fuel flash point reduction; 
Dallas, TX, USA (3 Dec 1977). 

The Symposium on Jet Fuel Flash Point Reduction was pre- 
sented at a meeting of Committee DO2 on Petroleum Products and 
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Lubricants of the American Society for Testing and Materials held 
in Dallas, Texas, December 3-8, 1977. The purpose of this sympo- 
sium was to clarify the factors related to handling, safety, and regu- 
lations that would affect kerosine jet fuels with flash points reduced 
to 32°C (90°F) or to 27°C (80°F). The incentive for considering 
such jet fuels is increased potential availability and more refinery 
flexibility in meeting other critical jet fuel quality requirements 
such as aromatic content and freezing point. Twelve papers were 
presented which covered the following areas: factors favoring a 
flash point reduction; testing, handling, and safety problems; indus- 
try procedures and government regulations; and new kerosine 
specifications. 


0240 Storage 
REFER ALSO TO CITATION(S) 19775, 21144 
0250 Combustion 


REFER ALSO TO CITATION(S) 19745 


19780 (DOE/ET/11283—T1) Experimental investigation 
of fuel vaporization on combustion efficiency. Third quarterly 
progress report, January-March 1980. (New York Univ., NY 
(USA). Dept. of Applied Science). 1980. Contract AC22- 
77ET 11283. 29p. NTIS, PC A03/MF AOl1. 

A summary of the progress achieved under the above refer- 
enced contract during the third quarter is reported here. After insti- 
tuting a number of modifications, a suitable preheat flame which 
could provide the desired vaporization surface temperature to 
within an acceptable heat-up time (~ 30 secs) was finally attained. 
Successful switchover to a stable vaporized and pre-mixed blue oil 
flame was also obtained. Preliminary data with this blue flame are 
presented along with vaporization surface temperature history. Ad- 
aptation of this configuration to the boiler was also initiated during 
this quarter so that thermal efficiency and other measurements 
could be conducted to assess the relative merits of oil vaporization 
over the spray combustion flame. Some peripheral problems identi- 
fied during this experimental phase still need to be resolved during 
the adaptation. The details of the above results and some prelimi- 
nary data obtained in the thermal efficiency set-up with the preheat 
flame alone are presented in the body of this report. 


19781 (DOE/ET/11283—T2) Experimental investigation 
of fuel vaporization on combustion efficiency. Quarterly prog- 
ress report, October-December 1979. (New York Univ., NY 
(USA). Dept. of Applied Science). 1979. Contract AC22- 
77ET11283. 21p. NTIS, PC A02/MF AO1. 

The initial set of experiments have been performed in the 
test stand with the basic configuration described in the last progress 
report. With this experimental set-up, the temperature meas- 
urements on the firing tube (and oil evaporation surface) indicated 
insufficient and a much too low heating rate with the preheat 
nozzle (0.75 gph). A number of remedies were attempted to in- 
crease the gas temperature in the recirculation region around the 
firing tube. These remedies were intended to increase the flame 
angle and consisted of various size discs, washers and flame impel- 
lers located relative to the nozzle. A qualitative picture of the flow 
flame-configuration pattern is also shown. These were not success- 
ful in increasing the evaporization surface temperature. Moreover 
sooting was enhanced. To significantly reduce the heat-up time 
with the preheat nozzle, the contribution from the various heating 
modes are assessed here. An element of the firing tube and evapora- 
tion surface is shown. The various heat transfer modes to this sur- 
face with and without vaporization spray are indicated. 


03 NATURAL GAS 
REFER ALSO TO CITATION(S) 21486 


19782 First International Gas Research Conference. 
Rockville, MD; Government Institutes, Inc. (1980). 1001p. 
(CONF-800642—). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 
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The First International Gas Research Conference was held 
in Chicago, June 9-12, 1980, where 500 participants from 17 coun- 
tries attended. Its program was structured so that gas research and 
development technology issues were presented at morning plenary 
sessions, with specific research results given in afternoon technical 
sessions. These technical sessions were devoted to coal gasification, 
unconventional natural gas, improved efficiency in gas utilization, 
solar biomass, and R and D planning. The plenary sessions ad- 
dressed issues of gas supply and conservation. A total of 59 papers 
were presented. 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 19756, 20115, 21127, 21136 


19783 (DOE/BC/10003—20) Upper Cretaceous and 
Lower Tertiary stratigraphy and natural gas potential of the 
greater Green River Basin of Wyoming. Newman, H.E. III 
(comp.). (CER Corp., Las Vegas, NV (USA)). 2 Apr 1981. 
Contract AC08-79BC10003. 38p. NTIS, PC A0O3/MF AOl1. 

Major reserves of natural gas remain to be discovered in the 
Greater Green River Basin of southwestern Wyoming and north- 
western Colorado. This basin, occupying approximately 21,000 
square miles, includes four sub-basins. These are the Green River 
Basin proper, west of the Rock Springs Uplift, and the Red Desert, 
Washakie, and Sand Wash Basins, on the east side of the uplift. 
Thick sections of Tertiary and Upper Cretaceous rocks exist 
throughout most parts of the Greater Green River Basin. Drilling 
depths to penetrate these sections range from relatively shallow 
depths on the flanks of the individual basins to depths greater than 
20,000 ft in certain areas of the Green River Basin proper. The Me- 
saverde Group, Lewis, Lance and Lower Tertiary Fort Union and 
Wasatch Formations have significant thick intervals of tight and 
near tight sandstones containing natural gas. Most of the new dis- 
coveries will probably come from stratigraphic traps. Although 
many of these reservoirs are currently non-commercial, there is a 
tremendous future potential with improvements in drilling and com- 
pletion practices. With increased gas prices, new interests in deep 
drilling have been created. Five generalized lithofacies maps of the 
environments of the Upper Cretaceous section of the Greater 
Green River Basin of Wyoming were constructed to provide infor- 
mation on the productive areas of the stratigraphic section. These 
maps also indicate the extent of these intervals in the basin, those 
areas in the basin with the thickest section and some key strand 
plain trends. This report and the lithofacies maps should provide a 
good overview of the geology of the Upper Cretaceous and Lower 
Tertiary stratigraphic section in the Greater Green River Basin of 
Wyoming and help determine where the most future potential exists 
for natural gas. 


19784 (DOE/BC/10498—1) Sonic and electrical proper- 
ties of partially saturated tight gas sands. Quarterly report, 
February 1, 1981-March 31, 1981. Nur, A. (Stanford Univ., 
CA (USA). Dept. of Geophysics). Apr 1981. Contract 
AS19-81BC10498. 6p. NTIS, PC A02/MF AOl1 

A summary is given of the work planned, work completed, 
and associated work. (Among the work completed, P and S veloci- 
ties were measured in some tight sands; however, no data are 


given). (DLC) 


19785 (DOE/METC—114) Sedimentology of gas-bearing 
Devonian shales of the Appalachian Basin. Potter, P.E.; May- 
nard, J.B.; Pryor, W.A. (Cincinnati Univ., OH (USA). H.N. 
Fisk Lab. of Sedimentology). Jan 1981. 46p. NTIS, PC 
A03/MF AOl1. 

The Eastern Gas Shales Project (1976-1981) of the US DOE 
has generated a large amount of information on Devonian shale, es- 
pecially in the western and central parts of the Appalachian Basin 
(Morgantown Energy Technology Center, 1980). This report sum- 
marizes this information, emphasizing the sedimentology of the 
shales and how it is related to gas, oil, and uranium. This informa- 
tion is reported in a series of statements each followed by a brief 
summary of supporting evidence or discussion and, where interpre- 
tations differ from our own, we include them. We believe this 
format is the most efficient way to learn about the gas-bearing De- 
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vonian shales of the Appalachian Basin and have organized our 
statements as follows: paleogeography and basin analysis; lithology 
and internal stratigraphy; paleontology; mineralogy, petrology, and 
chemistry; and gas, oil, and uranium. 


19786 (METC/EGSP—16) Stratigraphic cross section 
(C) of the upper Devonian Perrysburg and Java Formations 
and their equivalents, northwestern Pennsylvania. Harper, 
J.A.; Abel, K.D. (Pennsylvania Dept. of Environmental Re- 
sources, Harrisburg (USA). Bureau of Topographic and 
Geologic Survey). 1981. Contract AS21-76MC05198. 25p. 
NTIS, PC A02/MF AOl1. 


19787 (METC/EGSP—17) Stratigraphic cross section 
(D) of the upper Devonian Perrysburg and Java Formations 
and their equivalents, northwestern Pennsylvania. Harper, 
J.A.; Abel, K.D. (Pennsylvania Dept. of Environmental Re- 
sources, Harrisburg (USA). Bureau of Topographic and 
Geologic Survey). 1981. Contract AS21-76MC05198. 25p. 
NTIS, PC A02/MF AOI. 


19788 (METC/EGSP—18) Stratigraphic cross section 
(E) of the upper Devonian Perrysburg and Java Formations 
and their equivalents, northwestern Pennsylvania. Harper, 
J.A.; Abel, K.D. (Pennsylvania Dept. of Environmental Re- 
sources, Harrisburg (USA). Bureau of Topographic and 
Geologic Survey). 1981. Contract AS21-76MC05198. 25p. 
NTIS, PC A02/MF AO1. 


19789 (METC/EGSP—19) Stratigraphic cross section (F) 
of the upper Devonian Perrysburg and Java Formations and 
their equivalents, northwestern Pennsylvania. Harper, J.A.; 
Abel, K.D. (Pennsylvania Dept. of Environmental Re- 
sources, Harrisburg (USA). Bureau of Topographic and 
Geologic Survey). 1981. Contract AS21-76MC05198. 24p. 
NTIS, PC A02/MF AOl1. 


19790 (METC/EGSP—24) Isopach map of Perrysburg 
Formation-Huron Shale interval, northwestern Pennsylvania. 
Harper, J.A.; Abel, K.D. (Pennsylvania Dept. of Environ- 
mental Resources, Harrisburg (USA). Bureau of Topo- 
graphic and Geologic Survey). 1980. Contract AS21- 
MC05198. 24p. NTIS, PC A02/MF AO1. 


19791 (METC/EGSP—25) Net feet of radioactive shale 
in Perrysburg Formation and Huron Shale (Dunkirk facies), 
northwestern Pennsylvania. Harper, J.A.; Abel, K.D. (Penn- 
sylvania Dept. of Environmental Resources, Harrisburg 
(USA). Bureau of Topographic and Geologic Survey). 
1980. Contract AS21-76MC05198. 24p. NTIS, PC A02/MF 
AOl. 


19792 (METC/EGSP—26) Structure contours on the 
base of the Perrysburg Formation and Huron Shale (Dunkirk 
facies), northwestern Pennsylvania. Harper, J.A.; Abel, K.D. 
(Pennsylvania Dept. of Environmental Resources, Harris- 
burg (USA). Bureau of Topographic and Geologic Survey). 
1980. Contract AS21-76MC05198. 24p. NTIS, PC A02/MF 
AOI. 


19793 (METC/EGSP—27) Isopach map of Java Forma- 
tion, northwestern Pennsylvania. Harper, J.A.; Abel, K.D. 
(Pennsylvania Dept. of Environmental Resources, Harris- 
burg (USA). Bureau of Topographic and Geologic Survey). 
1980. Contract AS21-76MC05198. 24p. NTIS, PC A02/MF 
AOl. 


19794 (METC/EGSP—28) Net feet of radioactive shale 
in the Java Formation (Pipe Creek facies), northwestern 
Pennsylvania. Harper, J.A.; Abel, K.D. (Pennsylvania Dept. 
of Environmental Resources, Harrisburg (USA). Bureau of 
Topographic and Geologic Survey). 1980. Contract AS21- 
76MC05198. 24p. NTIS, PC A02/MF AOI1. 
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19795 (METC/EGSP—29) Structure contours on base of 
Java Formation, northwestern Pennsylvania. Harper, J.A.; 
Abel, K.D. (Pennsylvania Dept. of Environmental Re- 
sources, Harrisburg (USA). Bureau of Topographic and 
Geologic Survey). 1980. Contract AS21-76MC05198. 25p. 
NTIS, PC A02/MF AOI. 


19796 (METC/EGSP—30) Lithofacies map of combined 
Perrysburg - Huron and Java intervals, northwestern Penn- 
sylvania. Harper, J.A.; Abel, K.D. (Pennsylvania Dept. of 
Environmental Resources, Harrisburg (USA). Bureau of 
Topographic and Geologic Survey). 1981. Contract AS21- 
76MC05198. 24p. NTIS, PC A02/MF AOl1. 


19797 Devonian shale. Morse, W.F.; Cremean, S.P. (Co- 
lumbia Gas System Service Corp., Columbus, OH). pp 463- 
476 of First International Gas Research Conference. Rock- 
ville, MD; Government Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

The Devonian Shale contains vast quantities of natural gas. 
The question is how much can be produced at what price. The re- 
sults of the research to date on resource assessment and stimulation 
techniques have been encouraging. Nevertheless, much remains to 
be done before the necessary technologies have been developed, 
optimized and demonstrated to allow full commercial development 
of the resource to occur. In view of the escalating price of gas, the 
Devonian Shale deserves increased R and D attention. 


0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 19722 


19798 (METC/EGSP—31) Gas and oil production and 
shows from upper Devonian Shales stratigraphically higher 
than base of Pipe Creek member of Java Formation. Harper, 
J.A.; Abel, K.D. (Pennsylvania Dept. of Environmental Re- 
sources, Harrisburg (USA). Bureau of Topographic and 
Geologic Survey). 1980. Contract AS21-76MC05198. 24p. 
NTIS, PC A02/MF AO1. 


0306 Marketing And Economics 


19799 (EMD—81-34) Implications of the US-Algerian 
liquefied natural gas price dispute and LNG imports. Staats, 
E.B. (General Accounting Office, Washington, DC (USA)). 
16 Dec 1980. 30p. General Accounting Office, Gaithers- 
burg, MD. 

In early 1980 Algeria demanded a 200% increase in the price 
of its liquefied natural gas. When the US company involved refused 
to pay this price, Algeria stopped LNG deliveries. The Energy De- 
partment, which is now the primary US negotiator with Algeria, 
says it will not agree to the price demand. If it did Canada and 
Mexico, at least in the long run, would probably request equivalent 
prices for their gas. If their price requests were met, US natural gas 
import bills, at present import levels, would increase by about 79%, 
or $3.5 billion. However, as the prices increased, demand for im- 
ported gas would probably drop substantially. GAO does not be- 
lieve importing large amounts of LNG from OPEC countries is in 
the national interest. LNG imports generally trade oil dependence 
for gas dependence. It makes little sense to increase US dependence 
on gas at a time when extraordinary steps are being taken to reduce 
dependence on oil. Current indications are, however, that not many 
more proposals for LNG from OPEC countries will be forthcom- 
ing in the next few years. 


0308 Environmental Effects 
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REFER ALSO TO CITATION(S) 20962, 20967, 20994 


19800 (UCID—19036) Environmental issues of the pro- 
posed LNG spill tests at Frenchman Flats: LNG Working 
Group report No. 1. Shinn, J.H. (Lawrence Livermore Na- 
tional Lab., CA (USA)). May 1981. Contract W-7405-ENG- 
48. 16p. NTIS, PC A02/MF AOl1. 

The LNG Working Group has requested a report discussing 
the environmental issues of LNG spill-effects-tests proposed for 
Frenchman Flat, Area 5. The format of the report is to be in the 
form of answers to eleven questions, posed in a letter from Mahlon 
E. Gates, Manager, Nevada Test Site, to Dr. Richard L. Wagner, 
Lawrence Livermore National Laboratory. This report attempts to 
address those questions with all the information now at hand, and 
where additioual information is required, states the current research 
underway to obtain longer lead time data. Of course, this approach 
provides answers which are somewhat conditional. Nevertheless, 
they should suffice for review of the proposed first phase of LNG 
operations, and the LNG Working Group will have opportunity to 
review the environmental issues prior to each additional phase. 


0310 Legislation And Regulation 


19801 Public policy towards natural gas research, devel- 
opment and demonstration: some reflections on competing 
considerations. Hall, G.R. pp 942-947 of First International 
Gas Research Conference. Rockville, MD; Government In- 
stitutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

As the grim outlook of the world energy situation becomes 
more widely understood, governments and the public increasingly 
turn to the research, development and demonstration (RD and D) 
community for technological solutions and options. RD and D ef- 
forts need to be steered between the twin hazards of premature 
commitments to single technologies on the one hand and a failure 
to set and impose priorities on the other hand. In the United States 
most natural gas RD and D is funded by taxes or the costs are 
flowed through, after regulatory approval, to the gas ratepayer’s 
bill. Thus, regulatory bodies, such as the Federal Energy Regula- 
tory Commission (FERC), must be vigilently concerned with RD 
and D matters. The various considerations of the world energy sit- 
uation, the need for technological diversity, the need to allocate 
limited supplies of RD and D money optimally, and concern for 
the interests to taxpayers and ratepayers interact in complex ways 
in almost every public policy decision involving natural gas tech- 
nology. Two current public policy concerns are cited to illustrate 
this point. 


19802 Federal RD and D strategy for fossil energy tech- 
nologies. Bartis, J.T.; LeGassie, R.W.A. (Dept. of Energy, 
Washington, DC). pp 949-957 of First International Gas Re- 
search Conference. Rockville, MD; Government Institutes, 
Tne. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

The framework is presented for the Department of Energy 
Research, Development, and Demonstration strategy for improved 
and new technologies for the extraction and use of coal, oil, and 
gas. This framework includes the historical patterns of energy con- 
sumption, the future need for fossil fuels, national energy objec- 
tives, the Federal versus the private sector roles in technology de- 
velopment, and the special role of RD and D in mitigating conflicts 
in energy objectives. The overall DOE fossil energy technology 
development strategy is presented in summary form. 


19803 GRI’'s R and D planaing and future priorities. 
Rosenberg, R.B.; Burnett, W.M. pp 971-989 of First Inter- 
national Gas Research Conference. Rockville, MD; Gov- 
ernment Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

Gas Research Institute (GRI) plans and manages a Research 
and Development (R and D) program which is financed primarily 
by gas ratepayers and is subject to annual approval by the Federal 
Energy Regulatory Commission (FERC). A key criterion for ap- 
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proval is that the program be planned in the interests of those who 
support it - the gas ratepayers. This paper describes the planning 
process which GRI has instituted and how this process has struc- 
tured GRI's priorities. Specific elements of the planning cycle are 
described along with GRI's proposed 1981 budget. 


0340 Combustion 


REFER ALSO TO CITATION(S) 20668 


04 OIL SHALES AND TAR SANDS 


19804 (DOE/TIC—3367(Suppl.1)) Oil shales and tar 
sands: a bibliography. Grissom, M.C. (ed.). (Department of 
Energy, Oak Ridge, TN (USA). Technical Information 
Center). Apr 1981. 950p. NTIS, PC A99/MF AOl1. 

Five thousand one hundred forty-two citations of reports, 
journal articles, patents, conference papers, and monographs result- 
ing from research on oil shales and tar sands are presented. These 
citations and approximately 5100 additional citations are a part of 
the Department of Energy's Energy Data Base. The citations, with 
abstracts, are arranged by subject category. Within the categories 
references to reports are listed in alphanumeric order by report 
number. Other citations follow in inverse chronological order. Five 
indexes are provided: Corporate, Author, Subject, Contract 
Number, and Report Number. 


0401 Reserves And Exploration 


19805 Devonian oil shale of the eastern United States: a 
major American energy resource. Matthews, R.D.; Janka, 
J.C.; Dennison, J.M. Chicago, IL; Institute of Gas Technol- 
ogy (1980). 45p. (CONF-8010177—1). 

From American Association of Petroleum Geologists meet- 
ing; Evansville, IN, USA (1 Oct 1980). 

The eastern Devonian oil shale resource can yield 400 billion 
(400 X 10%) bbl of synthetic oil, if all surface and near-surface 
shales were strip or deep mined for above-ground hydroretorting. 
Experimental work, in equipment capable of processing up to 1 
ton/h of shale, has confirmed the technical and economic feasibility 
of aboveground hydroretorting of oil shales. Work done to date on 
nearly 500 samples from 12 states indicates that the HYTORT 
Process can give organic carbon recoveries from 2 to 2.5 times 
those of conventional retorting of the Devonian shales, so that the 
HYTORT Process yields 25 to 30 gallons per ton on syncrude at 
many localities, compared with 10 to 15 gallons per ton using 
Fischer Assay retort methods. Criteria for inclusion of shaie in esti- 
mates of recoverable resources for the HYTORT Process are: (1) 
organic carbon of at least 10% by weight; (2) overburden of less 
than 200 feet (59 meters); (3) volumetric stripping ratios of less than 
2.5 to 1; and (4) stratigraphic thickness of 10 feet (3 meters) or 
more. Resource estimates include: Kentucky (Ohio, New Albany, 
and Sunbury shales), 190 billion (190 X 10°) barrels (bbl); Ohio 
(Ohio and Sunbury shales), 140 billion bbl; Tennessee (Chattanooga 
shale), 44 billion bbl; Indiana (New Albany shale), 40 billion bbl; 
Michigan (Antrim shale). 5 billion bbl; and Alabama (Chattanooga 
shale), 4 billion bbl. Recoverable resources have not been identified 
in West Virginia, Georgia, Oklahoma, Illinois, Arkansas, or Missou- 
ri outcrops. Co-production of uranium and metals is a possibility in 
the areas favorable for syncrude production. 


0402 Site Geology And Hydrology 


REFER ALSO TO CITATION(S) 19785, 19786, 19787. 19788, 19789, 19790, 
1979], 19792, 19793, 19794. 19795, 19796, 19797. 21127 


19806 (LBL—10809) Characterization of two core holes 
from the naval oil shale reserve Number 1. Giauque, R.D.; 
Fox, J.P.; Smith, J.W. (Lawrence Berkeley Lab., CA 
(USA)). Dec 1980. Contract W-7405-ENG-48. 186p. NTIS, 
PC A09/MF AOl. 

Two cores from the Naval Oil Shale Reserve in the Green 
River Formation were sampled for analysis. A discussion of the ge- 
ology of this area is presented. The stratigraphic distribution of ele- 
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ments, minerals, and Fisher Assay of oil and water content are re- 
ported in this paper. (DMC) 


0403 Drilling, Fracturing, And Mining 


REFER ALSO TO CITATION(S) 21136 
0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 19675, 19766, 19767, 20116 


19807 (ANL/PAG—5) Organic constituents in process 
water from the in-situ retorting of oil from oil-shale kerogen. 
Raphaelian, L.A.; Harrison, W. (Argonne National Lab., IL 
(USA)). Feb 1981. Contract W-31-109-ENG-38. 36p. NTIS, 
PC A03/MF AO1. 

Capillary-column gas-chromatography/mass-spectrometry 
(GC/MS) was performed on the acid, base, and neutral fractions of 
liquid- and particulate-phase methylene chloride extracts of a com- 
posite sample of raw process water collected from separator Tank 6 
by the Laramie Energy Technology Center. Of the 160 extractable 
and chromatographable organic compounds tentatively identified, 
the following compound classes were found (listed in decreasing 
order of abundance): quinolines and lower fatty acids, aminoin- 
doles, neutral oxygenated heterocyclics, pyridines, pyrroles, pyra- 
zoles, phenols, and alkanes. Noticeably absent or in low concentra- 
tion were alkyl benzenes and alkenes. Assuming 100% extraction 
efficiency, these organics constitute approximately 0.035% of the 
retort water; approximately 50% of this amount is represented by 
the quinolines, fatty acids, aminoindoles, and oxygenated heterocy- 
clics. The following differences were noted in the composition of 
the particulate and liquid extracts of the neutral and base fractions, 
respectively: (1) alkanes are a major portion of the particulates, 
whereas oxygenated hereocyclics are most prominent in the liquid; 
and (2) aminoindoles are only a minor portion of the particulates, 
but are prominent in the liquid phase. The concentration of a com- 
pound occurring in both the liquid and particulate extracts is ap- 
proximately 40 to 100 times higher in the liquid than in the particu- 
late extract. 


19808 (CONF-810520—5) Chattanooga shale: a valuable 
US resource. Silverman, M.D.; Spiewak, I. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
22p. NTIS, PC A02/MF AOl1. 

From Symposium on separation science and technology for 
energy applications; Gatlinburg, TN, USA (5 May 1981). 

Chattanooga shale, a major component of the eastern De- 
vonian shales, covers a wide area from lower Kentucky through 
Tennessee and into northern Alabama. It contains sizable resources 
of oil and several critically needed metals. Leaching experiments 
with sulfuric acid have demonstrated that excellent trace metal re- 
coveries can be obtained from hydroretorted Chattanooga shale, 
ie., the solid residue remaining after the raw shale has been proc- 
essed to produce oil and/or gas. 


19809 (DOE/ET/12388—T1) In situ noncombustive mi- 
crowave processing of oil shale. Final report. Wall, E.T. 
(Colorado Univ., Denver (USA). Dept. of Electrical and 
Computer Engineering). 31 Aug 1979. Contract ASOI- 
78ET 12388. 16p. NTIS, PC A02/MF AO1. 

A unified analytical examination of the products of micro- 
wave oil shale has been completed. A sample of subituminous Colo- 
rado coal was also included. Analysis systems have been planned, 
constructed and placed into operation so as to provide a definitive 
profile of the composition of gases, oil, and water released by the 
microwave heated oil shale and coal samples. In a previous NSF 
study, it was reported that microwave retorted oil shale produced 
large quantities of high BTU content gas. In the data presented in 
this report, using a modular microcoulometric analysis system, a de- 
finitive profile of the composition of the gases, oil, and water, re- 
leased by the microwave retorted oil shale and coal show that the 
previous results are confirmed. 
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19810 (DOE/LC/10787—73) Investigation of the Geo- 
kinetics horizontal in situ oil-shale-retorting process. Fourth 
annual report, 1980. Hutchinson, D.L. (ed.). (Geokinetics, 
Inc., Concord, CA (USA)). Mar 1981. Contract FC20- 
78LC10787. 117p. NTIS, PC A06/MF AOl1. 

The Geokinetics in situ shale oil project is a cooperative 
venture between Geokinetics Inc. and the US Department of 
Energy. The objective is to develop a true in situ process for re- 
covering shale oil using a fire front moving in a horizontal direc- 
tion. The project is being conducted at a field site, Kamp Kerogen, 
located 70 miles south of Vernal, Utah. This Fourth Annual Report 
covers work completed during the calendar year 1980. During 1980 
one full-size retort was blasted. Two retorts, blasted the previous 
year, were burned. A total of 4891 barrels of oil was produced 
during the year. 


19811 (SAND—81-0204) Oil shale program, Nineteenth 
quarterly report, July 1980-September 1980. Stevens, A.L. 
(ed.). (Sandia Labs., Albuquerque, NM (USA)). Apr 1981. 
Contract AC04-76DP00789. 33p. NTIS, PC A03/MF AO1. 

Geokinetic’s Retort 25 was blasted on July 18. Fragmenta- 
tion experiments were correlated with strain rate. Instrumentation 
was added to the reports. Feasibility of borehole retorting was 
demonstrated. Effects of explosive rubblization upon an under- 
ground structure in the vicinity of a vertical modified in-situ retort 
bed were investigated. (DLC) 


19812 (SAND—81-0213) Tar sands program FY80. 
Annual report, October 1980. Wayland, J.R.; Mulac, A.J.; 
Fox, R.L.; Bartel, L.C. (Sandia National Labs., Albuquer- 
que, NM (USA)). Apr 1981. Contract AC04-76DP00789. 
48p. NTIS, PC A03/MF AO1. 

Sandia National Laboratories has the responsibility for assist- 
ing the Laramie Energy Technology Center's Tar Sands Program 
in the areas of reservoir access and alternate extraction concepts. 
Activities in the first area have concentrated on high-temperature 
packers, insulated injection string installation, steam quality meas- 
urements, sand control, and controlled-source audio magnetotelluric 
surveying. Also, a tar sands permeability enhancement workshop 
was held, and attempts were made to effect drilling technology 
transfer. Work has also progressed on the alternate extraction con- 
cepts of overburden replacement and radio-frequency/microwave 
heating. Also, laboratory experiments have been conducted on in- 
situ hydrogenation and on the physical properties of tar sands. This 
annual report describes these programs, presents the results ob- 
tained, and discusses the conclusions reached and the future work 
recommended 


19813 (UCRL—53119) Mathematical modeling of modi- 
fied in situ and aboveground oil shale retorting. Braun, R.L. 
(Lawrence Livermore National Lab., CA (USA)). Jan 1981. 
Contract W-7405-ENG-48. 49p. NTIS, PC A03/MF A011. 

A one-dimensional mathematical model has been developed 
for simulating the chemicophysical processes involved in the verti- 
cal retorting of a rubblized bed of oil shale. Included in the present 
model are those processes believed to have the most important ef- 
fects in either the hot-gas retorting mode or the forward combus- 
tion mode. The physical processes are axial convective transport of 
heat and mass, axial thermal dispersion, gas-solid heat transfer, in- 
traparticle shale thermal conductivity, water vaporization and con- 
densation, wall heat loss, and movement of shale countercurrent to 
the flow of gas. The chemical reactions within the shale particles 
are release of bound water, pyrolysis of kerogen, coking of oil, pyr- 
olysis of char, decomposition of carbonate minerals, and gasifica- 
tion of residual organic carbon with CO2, H2O, and Ox. The chemi- 
cal reactions in the bulk-gas stream are combustion and cracking of 
oil vapor, combustion of H2, CH, CH/sub x/, and CO, and the 
water-gas shift. The governing equations for mass and energy bal- 
ance are solved numerically by a semi-implicit, finite-difference 
method. The computer program is written in LRLTRAN (an ex- 
tended version of FORTRAN) for use on a CDC-7600 or CRAY 
computer. The bulk-gas flow rate as well as the composition and 
temperature of both the gas stream and the shale particles are cal- 
culated as a function of time and location in the retort. 


04 OIL SHALES AND TAR SANDS 
0410 Enviromental Aspects 


19814 Water mist injection in oil shale retorting. Gallo- 
way, T.R.; Lyczkowski, R.W.; Burnham, A.K. US Patent 
Application 173,556. 30 Jul 1980. 1 1p. 

Water mist is utilized to control the maximum temperature 
in an oil shale retort during processing. A mist of water droplets is 
generated and entrained in the combustion supporting gas flowing 
into the retort in order to distribute the liquid water droplets 
throughout the retort. The water droplets are vaporized in the 
retort in order to provide an efficient coolant for temperature con- 
trol. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 19766, 19806, 19809 


19815 Oil shale properties by split cylinder method. 
Chong, K.P. (Univ. of Wyoming, Laramie); Smith, J.W.,; 
Chang, B.; Roine, S. Contract EF-77-S-04-3954. Journal of 
the Geotechnical Engineering Division, American Society of 
Civil Engineers ; 105: No. GTS, 595-611(May 1979). 

The mechanical properties of oil shale are being investigated 
to provide the basic information necessary to develop and optimize 
procedures for modifying the rock in place, as required by diverse 
production techniques. A method is devised where Poisson's ratio, 
Young's modulus, and ultimate tensile strength along the bedding 
planes can be obtained on oil shale samples (oil shales are slightly 
anisotropic) from a split cylinder test. Stress and vertical and hori- 
zontal strain measurements on 40 oil shale samples from the Tipton 
Member of Wyoming's Green River Formation were used to calcu- 
late mechanical properties. The determined mechanical properties 
show strong linear relationships to the volume of organic matter in 
the oil shale but little relationship to the major matrix mineral, do- 
lomite. Relationships developed are sufficiently precise to provide 
useful estimates of oil shale’s mechanical properties from the organ- 
ic volume. 


0406 Direct Uses And By-products 


REFER ALSO TO CITATION(S) 19808 


19816 (ORNL-tr—4742) Pilot plant for production of a 
mixture of raw dicarbonic acids from shale. Proskuryakov, 
V.A.; Sokolov, V.N.; Yakovlev, V.I.; Gellis, Yu.K.; Be- 
lyanin, Yu.I.; Shchebelev, V.P.; Soloveychik, Z.B.; 
Shul’man, A.I. Translated from Khimiya Tverdogo Topliva 
(Leningrad) ; No. 5, 109-111(1971). 5p. NTIS, PC A02/MF 
AOl. 


A pilot plant was constructed at the city of Slantsky for pro- 
ducing dicarbonic acids from shale flotation concentrates. The basic 
layout is given. A suspension of the concentrates and alkali is oxi- 
dized in a shell-and-tube gas lift reactor. After cooling, dibasic acids 
are extracted by ethyl! acetate. This extraction will be replaced by a 
sorption method for better separation. 1 figure. (DLC) 


0409 Waste Research And Management 
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19817 (LBL—10526) Contamination of groundwater by 
organic pollutants leached from in-situ spent shale. Amy, 
G.L. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jun 1978. Contract W-7405-ENG-48. 215p. NTIS, 
PC A10/MF AOl. 

Thesis. 

The potential for contamination of groundwater by organic 
pollutants leached from in-situ spent shale was studied in a series of 
laboratory leaching experiments. Both batch-mode and continuous- 
flow column experiments were conducted to study the leaching 
phenomenon. Experimental variables included retorting characteris- 
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tics of spent shale, leaching time, initial quality of leach water, tem- 
perature of leach water, and particle size of spent shale. The results 
presented here suggest that groundwater resources in regions of po- 
tential in-situ development may be significantly degraded in quality 
as a consequence of leached organic contaminants. Overall, the 
leaching phenomenon represents a potentially chronic problem 
which may preclude beneficial uses of groundwater for decades. 
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19818 (GJBX—481)) Geology and recognition criteria 
for sandstone uranium deposits in mixed fluvial-shallow 
marine sedimentary sequences, South Texas. Final report. 
Adams, S.S.; Smith, R.B. (Adams (Samuel S$.) and Asso- 
ciates, Boulder, CO (USA); Smith (R.B.) and Associates, 
Austin, TX (USA)). Jan 1981. Contract AC13-76GJ01664. 
298p. NTIS, PC Al3/MF AOl. 

Uranium deposits in the South Texas Uranium Region are 
classical roll-type deposits that formed at the margin of tongues of 
altered sandstone by the encroachment of oxidizing, uraniferous so- 
lutions into reduced aquifers containing pyrite and, in a few cases, 
carbonaceous plant material. Many of the uranium deposits in 
South Texas are dissimilar from the roll fronts of the Wyoming 
basins. The host sands for many of the deposits contain essentially 
no carbonaceous plant material, only abundant disseminated pyrite. 
Many of the deposits do not occur at the margin of altered (ferric 
oxide-bearing) sandstone tongues but rather occur entirely within 
reduced, pyurite-bearing sandstone. The abundance of pyrite within 
the sands probably reflects the introduction of H2S up along faults 
from hydrocarbon accumulations at depth. Such introductions 
before ore formation prepared the sands for roll-front development, 
whereas post-ore introductions produced re-reduction of portions of 
the altered tongue, leaving the deposit suspended in reduced sand- 
stone. Evidence from three deposits suggests that ore formation 
was not accompanied by the introduction of significant amounts of 
HS. 
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19819 (DPST—79-146-10S) Albany 1° x 2° NTMS area 
Connecticut, New Hampshire, Massachusetts, New York and 
Vermont: supplemental data report. National Uranium Re- 
source Evaluation program, hydrogeochemical and stream 
sediment reconnaissance. Cook, J.R. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Mar 1981. Contract AC09-76SRO00001. 19p. NTIS PC E02/ 
MF $3.50. 

This data report presents supplemental analytical results for 
1328 stream sediment samples that were collected as part of the 
SRL-NURE reconnaissance in the National Topographic Map 
Series (NTMS) Albany 1° x 2° quadrangle. Results are reported for 
23 Mg. Mo, Nb, Ni, P, Pb, Se, Sn, Sr, W, Y, and Zn). Analyses are 
tabulated and displayed graphically on microfiche. Field data and 
neutron activation analysis were open-filed in DPST-79-146-10 
[GJBX-140(79)]} 


19820 (DPST—81-146-2) Lake Champlain 1° x 2° NTMS 
area New York, Vermont, and New Hampshire: data report 
(abbreviated), National Uranium Resource Evaluation pro- 
gram, hydrogeochemical and stream sediment reconnaissance. 
Cook, J.R. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Mar 1981. Contract ACO09- 
76SRO0001. 19p. NTIS PC E02/MF $3.50. 

This abbreviated data report presents results of ground water 
and stream sediment reconnaissance in the National Topographic 
Map Series (NTMS) Lake Champlain 1° x 2° quadrangle. Surface 
sediment samples were collected at 1196 sites. Ground-water sam- 
ples were collected at 619 sites. Neutron activation analysis (NAA) 
results are given for uranium and 16 other elements in sediments, 
for uranium and 8 other elements in ground water, and for uranium 
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and 9 other elements in surface water. Field measurements and ob- 
servations are reported for each site. Analytical data and field 
measurements are presented in tables and maps. Data from ground- 
water sites include (1) water chemistry measurements (pH, conduc- 
tivity, and alkalinity), (2) physical measurements where applicable 
(water temperature, well description, etc.), and (3) elemental analy- 
ses (U, Al, Br, Cl, Dy, F, Mn, Na, and V). Data from sediment 
sites include (1) stream water chemistry measurements (pH, con- 
ductivity, and alkalinity), and (2) elemental analyses for sediment 
samples (U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, 
Ti, V, and Yb). Sample site descriptors (stream characteristics, 
vegetation, etc.) are also tabulated. A real distribution maps, histo- 
grams, and cumulative frequency plots for most elements and for 
U/Th and U/Hf ratios are included. Key data from stream water 
sites include (1) water quality measurements (pH, conductivity, and 
alkalinity) and (2) elemental analyses (U, Al, Br, Cl, Dy, F, Mg, 
Mg, Na, and V). Uranium concentrations in the sediments range 
from 0.30 to 43.40 ppM with a mean of 3.03 ppM. A cluster of high 
log (U/Th+Hf) ratios appear in the southeastern portion of the 
quadrangle. The U x 1000/conductivity ratio in surface water is 
high in this same area. 


19821 (GJBX—105(81)) Detailed uranium hydrogeoche- 
mical and stream sediment reconnaissance data release for the 
eastern portion of the Montrose NTMS quadrangle, Colorado, 
including concentrations of forty-five additional elements. 
Maassen, L.W. (Los Alamos Scientific Lab., NM (USA)). 
Jan 1981. Contract W-7405-ENG-36. 219p. (LA—8482-MS). 
NTIS, PC A10/MF AO1. 

In September and October 1979, the Los Alamos Scientific 
Laboratory (LASL) conducted a detailed geochemical survey for 
uranium primarily in the Sawatch Range in the eastern part of the 
Montrose National Topographic Map Series (NTMS) quadrangle, 
Colorado, as part of the National Hydrogeochemical and Stream 
Sediment Reconnaissance (HSSR). This study was done as a 
follow-up to the uranium reconnaissance previously conducted by 
the LASL (Broxton et al, 1974). Totals of 1034 water and 2087 
sediment samples were collected from streams and springs from 
2088 locations within a 5420-km? area. Statistical data for uranium 
concentrations in water and sediment samples are tabulated. Ele- 
mental concentration, field measurement, weather, geologic, and 
geographic data for each sample location are listed for waters in 
and for sediments in appendices. This report contains uranium anal- 
yses for water samples and multielement analyses for sediment sam- 
ples. Sediments were analyzed for uranium and thorium as well as 
aluminum, antimony, arsenic, barium, beryllium, bismuth, cadmium, 
calcium, cerium, cesium, chlorine, chromium, cobalt, copper, dys- 
prosium, europium, gold, hafnium, iron, lanthanum, lead, lithium, 
lutetium, magnesium, manganese, nickel, niobium, potassium, rubi- 
dium, samarium, scandium, selenium, silver, sodium, strontium, tan- 
talum, terbium, tin, titanium, tungsten, vanadium, ytterbium, zinc, 
and zirconium. All elemental analyses were performed at the 
LASL. Water samples were analyzed for uranium by fluorometry 
and are reported as parts per billion. Sediments were analyzed for 
uranium by delayed neutron counting. Other elemental concentra- 
tions in sediments were determined by neutron activation analysis 
for 31 elements, by x-ray fluorescence for 12 elements, and by arc- 
source emission spectrography for 2 elements. Analytical results for 
sediments are reported as parts per million. 


19822 (GJBX—118(81)) Aerial gamma ray and magnetic 
survey, Fort Pierce quadrangle, Florida. Final report. (EG 
and G GeoMetrics, Sunnyvale, CA (USA)). Apr 1981. Con- 
tract AC13-76GJ01664. 241p. NTIS, PC E08/MF $3.50. 

Includes 8 sheets of 48x reduction microfiche. 

The Fort Pierce quadrangle covers 8000 square miles of cen- 
tral peninsular Florida. The region contains a portion of the Penin- 
sular Arch, where Mesozoic and Cenozoic platform deposits over- 
lie igneous and metamorphic basement of Paleozoic or Precambrian 
age. Miocene and Quaternary biogenic sediments dominate the sur- 
face. Several of the formations contain phosphorite deposits that 
are being mined in the northwest. No uranium deposits are known, 
but uranium is known to exist in the phoshorites in concentrations 
higher than the adjacent units. A total of 33 anomalies were detect- 
ed in the interpretation process. These anomalies are largey cultur- 
ally induced, but a few that are associated with the strip mining for 
phosphorite show extremely high measured uranium values. These 
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anomalies are considered significant, and indicate that a more de- 
tailed resource study is in order in the Florida phosphorites. Mag- 
netic data appear to show complexities in the basement materials, 
and bear little resemblance to the existing structural interpretations 
in the region. 


19823 (GJBX—119(81)) Aerial gamma ray and magnetic 
survey: Miami and Key West quadrangles, Florida. Final 
report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). 
Apr 1981. Contract AC13-76GJ01664. 238p. NTIS, PC 
E08/MF $3.50. 

Includes 4 sheets of 48x reduction microfiche. 

The combination Miami and Key West quadrangles cover 
4400 square miles of area at the southern tip of peninsular Florida. 
The area includes moderate to extremely thick sections of Cenozoic 
and Mesozoic platform deposits of the Southern Florida Sedimenta- 
ry Basin. Surficial exposures are comprised of Miocene to Recent 
deposits. A search of the available literature revealed no economi- 
cally feasible uranium deposits within the area. A total of 16 urani- 
um anomalies were detected by the survey and are discussed brief- 
ly. All anomalies are extremely low in equivalent ppM values and a 
large number correlate well with cultural features. The magnetic 
data appear to be in general agreement with present structural in- 
terpretation. The data do suggest that some lithologic and/or struc- 
tural complexities may be present in the Paleozoic and older base- 
ment material. 


19824 (GJBX—121(81)) Aerial gamma ray and magnetic 
survey: Dothan quadrangle, Georgia and Alabama. Final 
report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). 
Apr 1981. Contract AC13-76GJ01664. 317p. NTIS, PC 
E11/MF $3.50. 

Includes 10 sheets of 48x reduction microfiche. 

The Dothan quadrangle covers 8140 square miles primarily 
in Georgia and Alabama in or adjacent to the Gulf Coastal Plain. 
Cretaceous through Quaternary sediments are exposed. The post- 
paleozoic sedimentary section deepens gradually to the south. No 
known uranium deposits exist in the area. Forty-five anomalies 
were defined and briefly discussed. None appear to contain signifi- 
cant levels of uranium, and all have cultural association. Measured 
levels of K, U, and Th are generally low, and only slightly higher 
in the Cretaceous units relative to younger sediments. The magnetic 
data appear to be in general agreement with present structural in- 
terpretation. The data do suggest that some lithologic and/or struc- 
tural complexities may be present in the Paleozoic and older base- 
ment material. 


19825 (GJBX—122((81)) Aerial gamma ray and magnetic 
survey: Pensacola quadrangle, Florida and Alabama. Final 
report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). 
Apr 1981. Contract AC13-76GJ01664. 245p. NTIS, PC 
E08/MF $3.50. 

Includes 6 sheets of 48x reduction microfiche. 

The Pensacola quadrangle covers 6000 square miles of south- 
ern Alabama and the western panhandle of Florida within the Gulf 
Coastal Plain. The area includes thick sections of Cenozoic and 
Mesozoic platform deposits. Surficial exposures are comprised of 
Eocene to Recent deposits. A search of the available literature re- 
vealed no economically feasible uranium deposits wihin the area. A 
total of 20 uranium anomalies were detected by the survey and are 
discussed briefly. All anomalies are extremely low in equivalent 
ppM values and a large number correlate well with cultural fea- 
tures. The magnetic data appear to be in agreement with present 
structural interpretation. 


19826 (GJBX—123(81)) Aerial gamma ray and magnetic 
survey: Andalusia quadrangle, Alabama. Final report. (EG 
and G GeoMetrics, Sunnyvale, CA (USA)). Apr 1981. Con- 
tract AC13-76GJ01664. 370p. NTIS, PC E09/MF $3.95. 

Includes 9 sheets of 48x reduction microfiche. 

The Andalusia quadrangle covers 8140 square miles of 
southern Alabama. The area includes moderately thick sections of 
Cenozoic and Mesozoic platform deposits, which thicken to the 
southwest. Surficial exposures are comprised of Cretaceous to 
Recent deposits. A search of the available literature revealed no 
economically feasible uranium deposits within the area. A total of 
67 uranium anomalies were detected and are discussed briefly. All 
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anomalies are extremely low in apparent equivalent ppM values and 
a large number correlate well with cultural features. The magnetic 
data appear to be in general agreement with present structural in- 
terpretation. The data do suggest significant local structures either 
in the sediments or the basement. 


19827 (GJBX—124(81)) Aerial gamma ray and magnetic 
survey: Tampa quadrangle, Florida. Final report. (EG and G 
GeoMetrics, Sunnyvale, CA (USA)). Apr 1981. Contract 
AC13-76GJ01664. 250p. NTIS, PC E08/MF $3.50. 

This report contains 4 microfiche. 

The Tampa quadrangle covers 2100 square miles of land in 
western peninsular Florida. The area includes moderate to extreme- 
ly thick sections of Cenozoic and Mesozoic platform deposits, inter- 
mediate between the Peninsula Arch and the South Florida Sedi- 
mentary Basin. Surficial exposures are comprised of Miocene to 
Recent deposits. Mining for phosphates is taking place in the north- 
ern portion of the area. No known uranium deposits are present 
within the quadrangle, but the phosphates are known to contain 
significantly higher than normal amounts of uranium. Statistical 
analysis resulted in the selection of 18 anomalies. All appear to be 
related to culture, but some that are associated with the phosphate 
region have extremely high apparent uranium values. Detailed re- 
source study should concentrate on the phosphates and on the pos- 
sibility of uranium recovery as a by-product of phosphate mining. 


19828 (GJBX—126(81)) Uranium hydrogeochemical and 
stream sediment reconnaissance data release for the Rock 
Springs NTMS quadrangle, Wyoming, including concentra- 
tions of forty-two additional elements. Morgan, T.L.; 
George, W.E.; Gallimore, D.L.; Hansel, J.M.; Hensley, 
W.K.; Jackson, C.K.; Bunker, M.E. (Los Alamos Scientific 
Lab., NM (USA)). Jan 1981. Contract W-7405-ENG-36. 
187p. (LA—7543-MS). NTIS, PC A09/MF AO1. 

Totals of 397 water and 1794 sediment samples were collect- 
ed from 1830 locations in the Rock Springs quadrangle of southern 
Wyoming during the summer of 1976. Water samples were collect- 
ed from 230 streams, 123 springs, 28 wells, and 16 artificial ponds. 
Sediment samples were collected from 231 wet streams and 1389 
dry streams, 119 wet springs and 8 dry springs 29 artificial ponds 
and 18 natural ponds. The average uranium concentration of all 
water samples if 6.57 ppB and the average sediment uranium con- 
centration is 3.64 ppM. Elemental concentration, field measurement, 
weather, geologic, and geographic data for each sample location 
are listed for waters and for sediments in Appendices. Uranium/ 
thorium ratios for sediment samples are also included. All elemental 
analyses were performed at the LASL. Water samples were initial- 
ly analyzed for uranium by fluorometry. All water samples contain- 
ing more than 40 ppB uranium were reanalyzed by delayed-neutron 
counting (DNC). Sediments were analyzed for uranium and thor- 
ium as well as aluminum, antimony, barium, beryllium, bismuth, 
cadmium, calcium, cerium, cesium, chlorine, chromium, cobalt, 
copper, dysprosium, europium, gold, hafnium, iron, lanthanum, 
lead, lithium, lutetium, magnesium, manganese, nickel, niobium, po- 
tassium, rubidium, samarium, scandium, silver, sodium, strontium, 
tantalum, terbium, tin, titanium, tungsten, vanadium, ytterbium, and 
zinc. All sediments were analyzed for uranium by delayed-neutron 
counting. Other elemental concentrations in sediments were deter- 
mined by neutron-activation analysis for 30 elements by x-ray flu- 
orescence for 12 elements, and by arc-source emission spectro- 
graphy for 2 elements. These analytical methods are described 
briefly. 


19829 (GJBX—129(81)) National Uranium Resource 
Evaluation. Groundwater prospecting for sandstone-type ura- 
nium deposits: the merits of mineral-solution equilibria versus 
single element tracer methods. Final report. Chatham, J.R.; 
Wanty, R.B.; Langmuir, D. (Colorado School of Mines, 
Golden (USA). Dept. of Chemistry and Geochemistry). Feb 
1981. Contract AC13-76GJ01664. 216p. (GIO—79-360-E). 
NTIS, PC A10/MF AOlI. 

Groundwaters from aquifers in two different sandstone-type 
uranium mining districts in Texas and Wyoming were collected and 
chemically analyzed. The data were used to compare the merits of 
using the computed saturation state of the groundwater with re- 
spect to uranium minerals, to that of single-element tracers in the 
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groundwater for geochemical prospecting. Chemical properties of 
the Texas waters were influenced locally by preferred groundwater 
flow within buried fluvial channel deposits; upward leakage of 
brines along growth faults into the aquifer; and the establishment of 
a redox interface (Eh = 0 volts) within the aquifer. Chemical char- 
acteristics of aquifer waters in Wyoming changed gradually down- 
dip, reflecting regional homogeneity in groundwater flow and a 
more gradual downdip reduction of Eh values than in Texas. The 
most reliable indicator of reduced uranium ore in both study sites 
was the saturation state of groundwater with respect to uraninite or 
coffinite. For both minerals, this saturation state increased from 15 
to 20 log units as reduced ore deposits were approached over dis- 
tances of 3 to 4.5 km in both sites. Tyuyamunite and carnotite ap- 
proached or exceeded saturation in some oxidized waters of the 
Texas site reflecting possible occurrences of these minerals. The ra- 
diogenic elements Ta and Rn were excellent indicators of ore di- 
rectly within the deposits, where anomalous values were 2 to 3 
orders of magnitude above background. Helium also increased near 
the ore, although anomalies were generally displaced in the direc- 
tion of groundwater flow. Uranium and uranium isotope values did 
not individually pinpoint ore, but may be used together to classify 
groundwater samples in terms of their position relative to uranium 
mineralization. 


19830 (GJBX—131(81)) Hydrogeochemical and stream 
sediment wide-spaced sample basic data release for Texas. 
Grimes, J.G. (comp.). (Oak Ridge Gaseous Diffusion Plant, 
TN (USA)). 28 Feb 1981. Contract W-7405-ENG-26. 55p. 
(K/UR—47). NTIS, PC E03/MF $3.50. 

Includes 4 sheets of 48x reduction microfiche. 

This report contains wide-spaced stream sediment, stream 
water, and groundwater samples that were collected, but were 
never utilized in basic data quadrangle reporting. Water analysis 
was done by inductively coupled plasma source spectrometry. Sedi- 
ment analysis was done by inductively coupled plasma source spec- 
trometry and/or de arc spectrophotometry. 


19831 (GJBX—134(81)) Aerial gamma ray and magnetic 
survey, Huntington quadrangle: Ohio, West Virginia and Ken- 
tucky. Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Apr 1981. Contract AC13-76GJ01664. 173p. NTIS, 
PC E06/MF $3.50. 

Includes 8 sheets of 48x reduction microfiche. 

The Huntington quadrangle of Kentucky, Ohio, and West 
Virginia covers 7250 square miles of the easternmost Midwestern 
Physiographic Province. Paleozoic exposures dominate the surface. 
These Paleozoics deepen toward the east from approximately 500 
feet to a maximum depth of 8000 feet. Precambrian basement is 
thought to underlie the entire area. No known uranium deposits 
exist in the area. One hundred anomalies were found using the 
standard statistical analysis. Some high uranium concentration 
anomalies that may overlie the stratigraphic equivalent of the De- 
vonian-Mississippian New Albany or Chattanooga Shales may rep- 
resent significant levels of naturally occurring uranium. Future 
studies should concentrate on this unit. Magnetic data are largely in 
concurrence with existing structural interpretations but suggest 
some complexities in the underlying Precambrian. 


19832 (GJBX—139(81)) National Uranium Resource 
Evaluation. Volume 1. Summary of the geology and uranium 
potential of Precambrian conglomerates in southeastern Wyo- 
ming. Karlstrom, K.E.; Houston, R.S.; Flurkey, A.J.; Coo- 
lidge, C.M.; Kratochvil, A.L.; Sever, C.K. (Wyoming 
Univ., Laramie (USA)). Feb 1981. Contract AC13- 
76GJ01664. 651p. NTIS, PC A99/MF AOl1. 

A series of uranium-, thorium-, and gold-bearing conglomer- 
ates in Late Archean and Early Proterozoic metasedimentary rocks 
have been discovered in southern Wyoming. The mineral deposits 
were found by applying the time and strata bound model for the 
origin of uranium-bearing quartz-pebble conglomerates to favorable 
rock types within a geologic terrane known from prior regional 
mapping. No mineral deposits have been discovered that are of cur- 
rent (1981) economic interest, but preliminary resource estimates in- 
dicate that over 3418 tons of uranium and over 1996 tons of thor- 
ium are present in the Medicine Bow Mountains and that over 440 
tons of uranium and 6350 tons of thorium are present in Sierra 
Madre. Sampling has been inadequate to determine gold resources. 
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High grade uranium deposits have not been detected by work to 
date but local beds of uranium-bearing conglomerate contain as 
much as 1380 ppM uranium over a thickness of 0.65 meters. This 
project has involved geologic mapping at scales from 1/6000 to 1/ 
50,000 detailed sampling, and the evaluation of 48 diamond drill 
holes, but the area is too large to fully establish the economic po- 
tential with the present information. This first volume summarizes 
the geologic setting and geologic and geochemical characteristics 
of the uranium-bearing conglomerates. Volume 2 contains support- 
ing geochemical data, lithologic logs from 48 drill holes in Precam- 
brian rocks, and drill site geologic maps and cross-sections from 
most of the holes. Volume 3 is a geostatistical resource estimate of 
uranium and thorium in quartz-pebble conglomerates. 


19833 (GJBX—139(81)(Vol.2)) Drill-hole data, drill-site 
geology, and geochemical data from the study of Precambrian 
uraniferous conglomerates of the Medicine Bow Mountains 
and Sierra Madre of southeastern Wyoming. Karlstrom, 
K.E.; Houston, R.S.; Schmidt, T.G.; Inlow, D.; Flurkey, 
A.J.; Kratochvil, A.L.; Coolidge, C.M.; Sever, C.K.; 
Quimby, W.F. (Wyoming Univ., Laramie (USA)). Feb 1981. 
Contract AC13-76GJ01664. 679p. NTIS, PC A99/MF AO1. 

This volume is presented as a companion to Volume 1: The 
Geology and Uranium Potential of Precambrian Conglomerates in 
the Medicine Bow Mountains and Sierra Madre of Southeastern 
Wyoming; and to Volume 3: Uranium Assessment for Precambrian 
Pebble Conglomerates in Southeastern Wyoming. Volume 1 sum- 
marized the geologic setting and geologic and geochemical charac- 
teristics of uranium-bearing conglomerates in Precambrian metase- 
dimentary rocks of southeastern Wyoming. Volume 3 is a geostatis- 
tical resource estimate of U and Th in quartz-pebble conglomerates. 
This volume contains supporting geochemical data, lithologic legs 
from 48 drill holes in Precambrian rocks of the Medicine Bow 
Mountains and Sierra Madre, and drill site geologic maps and 
cross-sections from most of the holes. 


19834 (GJBX—139(81)(Vol.3)) Uranium assessment for 
the Precambrian pebble conglomerates in southeastern Wyo- 
ming. Borgman, L.E.; Sever, C.; Quimby, W.F.; Andrew, 
M.E.; Karlstrom, K.E.; Houston, R.S. (Wyoming Univ., 
Laramie (USA)). Mar 1981. Contract AC13-76GJ01664. 
154p. NTIS, PC A08/MF AOI. 

This volume is a geostatistical resource estimate of uranium 
and thorium in quartz-pebble conglomerates, and is a companion to 
Volume 1: The Geology and Uranium Potential to Precambrian 
Conglomerates in the Medicine Bow Mountains and Sierra Madre 
of Southeastern Wyoming; and to Volume 2: Drill-Hole Data, 
Drill-Site Geology, and Geochemical Data from the Study of Pre- 
cambrian Uraniferous Conglomerates of the Medicine Bow Moun- 
tains and the Sierra Madre of Southeastern Wyoming. 


19835 (GJBX—143(81)) Radioactive occurrences and ura- 
nium production in Arizona. Final report. Scarborough, R.B. 
(Arizona Univ., Tucson (USA). Bureau of Geology and 
Mineral Technology). Mar 1981. 556p. NTIS, PC A24/MF 
AOl. 

Nine hundred and sixty-five natural radioactive occurrences 
of uranium, some containing thorium, are known for Arizona. Of 
these, 328 localities were the source of 18.1 million pounds of U3Os 
between 1948 and 1970. About 43 million pounds of V2O; were 
present in the uranium ores. Ninety-nine percent of Arizona’s total 
production is from the Triassic-Jurassic sedimentary rocks of the 
Colorado Plateau, approximately half of which came from the Salt 
Wash Member of the Morrison Formation in the Carrizo and Luka- 
chukai Mountains. Historically, only a small amount of uranium has 
been produced from the Basin and Range Province. However, 
recent exploration has shown significant uranium potential in late 
Tertiary sediments in this region. Arizona’s largest single uranium 
deposit has been at the Monument No. 2 Mine of Apache County. 
There, about 5.2 million pounds of UsOs and nearly eleven million 
pounds of V2O; were produced from a single channel deposit in the 
Shinarump Member of the Triassic Chinle Formation. Eighteen 
major groupings of uranium occurrences are recognized in Arizona 
for the purposes of classifications; eleven on the Colorado Plateau 
portion of the State, and seven more in the Basin and Range-Tran- 
sition Zone portion. 
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19836 (GJQ—007(81)) Dillon quadrangle, Montana and 
Idaho. Wodzicki, A.; Krason, J. (Geoexplorers Internation- 
al, Inc., Denver, CO (USA)). Apr 1981. Contract AC13- 
76GJ01664. 168p. NTIS, PC E06/MF $3.50. 

Includes 4 sheets of 24x reduction microfiche. 

All geologic conditions in the Dillon quadrangle (Montana 
and Idaho) have been thoroughly examined, and, using National 
Uranium Resource Evaluation criteria, environments are favorable 
for uranium deposits along fractured zones of Precambrian Y meta- 
sediments, in the McGowan Creek Formation, and in some Terti- 
ary sedimentary basins. A 9-m-wide quartz-bearing fractured zone 
in Precambrian Y quartzites near Gibbonsville contains 175 ppM 
uranium, probably derived from formerly overlying Challis Volcan- 
ics by supergene processes. The Mississippian McGowan Creek 
Formation consists of uraniferous, black, siliceous mudstone and 
chert. In the Melrose district it has been fractured by a low-angle 
fault, and uranium has been further concentrated by circulating 
ground water in the 2- to 6-m-thick brecciated zones that in out- 
crop contain 90 to 170 ppM uranium. The Wise River, northern 
Divide Creek, Jefferson River, Salmon River, Horse Prairie, Bea- 
verhead River, and upper Ruby River Basins are considered favor- 
able for uranium deposits in sandstone. Present are suitable uranifer- 
ous source rocks such as the Boulder batholith, rhyolitic flow brec- 
cia, laharic deposits, or strongly welded tuffs; permeable sediments, 
including most sandstones and conglomerates, providing they do 
not contain devitrified glass; suitable reductants such as lignite, 
pyrite, or low-Eh geothermal water; and uranium occurrences. 


19837 (USGS-OFR—80-532) Preliminary report on the 
geology of the Lakeview uranium area, Lake County, Oregon. 
Walker, G.W. (Geological Survey, Washington, DC 
(USA)). 1980. 60p. Geological Survey, Washington, DC. 

This study was directed partly toward determining uranium 
resources, but, more specifically toward establishing the geochemi- 
cal relations of uranium and other metals with rhyolite bodies in 
the Lakeview uranium area and to compare these bodies with simi- 
lar rhyolitic bodies outside the area. The ultimate goal of this work 
was to determine, if possible, the uranium resource potential of 
these kinds of rocks over an area of several thousand square kilo- 
meters and to apply knowledge gained from this resource assess- 
ment to similar terranes within the Northern Basin and Range 
Province. The regional evaluation is still in progress, and its results 
will be reported at some appropriate time in the future. To these 
ends a review was made of previous geologic studies of the area 
and of the uranium deposits themselves, and some regional geologic 
mapping was done at a scale of 1:24,000. A geologic map was pre- 
pared of an area covering about 450 km? (~ 170 mi*), more or less 
centered on the White King and Lucky Lass mines and on the 
major cluster of uranium-bearing rhyolites, and some geologic re- 
connaissance and attendant sampling of rhyolite intrusives and ex- 
trusives well outside the Lakeview uranium area were completed. 
Isotopic dates were obtained on some units and magnetic polarity 
characteristics were determined on many units in order to more 
firmly establish age and stratigraphic relations of the diverse vol- 
canic and volcaniclastic units of the region. Major oxide chemistry 
and selected trace-element chemistry were obtained on those rhyo- 
litic units suitable for analysis in order to establish distribution pat- 
terns for uranium, as well as several other metals, in the rhyolitic 
rocks of the Lakeview uranium area and to make regional correla- 
tions with other analyzed rhyolitic rocks. 
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19838 (DOE/ET/12866—4) Residual energy applications 
program test & operations report. Zander, F.H. (South Caro- 
lina Energy Research Inst., Columbia (USA)). Oct 1980. 
Contract AC09-77ET12866. 95p. NTIS, PC AO5/MF AOlI. 

Objective of REAP in the recovery of waste heat at US gas- 
eous diffusion plants by 1984. This report contains policy, objec- 
tive, and guideline suggestions for utilizing the proposed Energy 
applied Systems Test (EAST) Facility and for managing EAST op- 
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erations; preliminary design information on facility support equip- 
ment and physical plant; and estimates of initial construction costs 
and staffing requirements for a two-bay, three-shift operation. 
(DCL) 


19839 (K/D—5210) New product pricing. Wilkinson, 
V.K. (Oak Ridge National Lab., TN (USA)). 12 Feb 1981. 
Contract W-7405-ENG-26. 7p. (CONF-810538—1). NTIS, 
PC A02/MF AOl1. 

From Spring AIIE conference; Detroit, MI, USA (17 May 
1981). 

One of the most uncertain elements in budget planning is es- 
timating production costs of items that have heretofore only been 
produced in prototype configurations and quantities. This paper ex- 
amines the design and development of a mathematical model which 
computes appropriate prices for new and unique products. The re- 
sulting model offers a producer a fair return on his investment and 
the consumer a fair purchase price. 


19840 (K/OA—4986) Flexible operations analysis utiliz- 
ing classical systems-analysis techniques. Newcome, 3 
(Alabama Univ., Huntsville (USA)). May 1981. Contract W- 
7405-ENG-26. 106p. NTIS, PC A06/MF AO1. 

A large scale manufacturing and refurbishment facility is 
used as the basis to develop a methodology to identify, document 
and analyze process operations. The methodology developed incor- 
porates the classical system analysis approaches of network flow 
diagrams and operation/requirements analysis documentation and is 
sufficiently flexible to provide viable data and information from the 
conceptual design phase through the production phase of the facili- 
ty. The application of the operations analysis techniques is relative- 
ly simple and straightforward and can be efficiently utilized by the 
inexperienced analyst. Examples of application of the operations 
analysis technique are provided to demonstrate the type of data 
that can be obtained through the analysis and how the data thus 
obtained can be utilized. 
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19841 (CONF-810520—2) Interpretation of the extrac- 
tion mechanism of the Purex and Thorex processes from ki- 
netics data. Mailen, J.C. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 22p. NTIS, PC 
A02/MF AOl1. 

From Symposium on separation science and technology for 
energy applications; Gatlinburg, TN, USA (5 May 1981). 

The rate of transfer of species between phases in solvent ex- 
traction is expected to be controlled by chemical reaction kinetics, 
diffusion, or a combination of these steps. Transfer kinetics data for 
uranium(VI]), thorium(IV), and zirconium(IV) indicate that the 
chemical reaction is the rate-controlling step for most dispersed sys- 
tems. The evidence for this conclusion is: (1) the transfer rate con- 
stants for the extraction of uranium were the same for Lewis cell, 
single drop, and Kenics mixer tests; (2) the forward transfer rate 
constants increase with increasing TBP concentration (the viscosity 
of the organic phase also increases) in all cases; (3) the reverse 
transfer rate varies dramatically with changes in nitrate concentra- 
tion in the aqueous phase (same phase viscosities); (4) the ratio of 
the forward (aqueous-to-organic) to the reverse (organic-to-aque- 
ous) transfer rate constants [U(VI) and Th(IV) data] is approxi- 
mately equal to the equilibrium distribution coefficient over a large 
range of tri-n-butyl phosphate (TBP) concentrations; and (5) the 
difference in the activation energies of the forward and reverse re- 
actions for uranium(VI) transfer is equal to the heat of reaction of 
uranium with TBP. A proposed mechanism for the solvent extrac- 
tion kinetics which is consistent with the experimental results in- 
cludes the formation or decomposition of a charged interfacial 
complex as the rate-controlling step and equilibration of the interfa- 
cial complex with the bulk organic complex as the rapid step. 
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19842 (CONF-810520—4) Solvent extraction of heptava- 
lent technetium by tributyl phosphate. Pruett, D.J. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 34p. NTIS, PC A03/MF AOl1. 

From Symposium on separation science and technology for 
energy applications; Gatlinburg, TN, USA (5 May 1981). 

The solvent extraction of heptavalent technetium from aque- 
ous nitric or hydrochloric acid by tributyl phosphate in n-dodecane 
(TBP-NDD) has been studied over a wide range of TBP and acid 
concentrations at 25, 50, and 60°C. The extraction was found to 
proceed according to the reaction 3 TBP + H* + TcO;” — 
(HTCI, . 3TBP). A discussion of possible reaction mechanisms is 
presented, along with values for AG, AH, AS and the equilibrium 
constant for the extraction reaction. Finally, evidence for the coex- 
traction of technetium by uranyl ions is presented. 


19843 (ENICO—1081) Materials screening tests for the 
krypton-85 storage development program. Final report. 
Nagata, P.K. (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). Apr 1981. Contract AC07-79I1D01675. 83p. NTIS, 
PC A05/MF AOI1. 

The results of a materials testing program for krypton-85 
storage techniques are reported. Corrosion and stress corrosion 
tests were performed on a variety of materials including AISI 4130, 
Type 316 SS, Type 304 SS, Type 310 SS, Nitronic 50, and alloy 
A286. Test environments were high-purity liquid rubidium, liquid 
rubidium contaminated with oxygen, and rubidium hydroxide. 
Oxygen and water contaminations in liquid rubidium were found to 
greatly increase both general and localized corrosion of the materi- 
als tested. For the HPGSCs (high-pressure gas storage cylinders), 
the oxygen plus water content of krypton-85 gas should be less 
than 100 ppM. Alloy A286, Type 304 SS, and AISI 4130 have been 
eliminated as candidate materials due to their susceptibility to gen- 
eral corrosion and stress corrosion cracking. Type 316 SS and Ni- 
tronic 50 may survive the HPGSC environment, but more tests are 
needed. The same comments apply to the BGHPV (balanced-gas 
high-pressure vessel). In addition, Type 310 SS should be evaluated 
along with Nitronic 50 and Type 316 SS. 33 figures, 12 tables. 


19844 (GEND—002, pp S.1-S.9) Decontamination expe- 
rience at the Idaho chemical processing plant. Johnson, J. 
Oct 1980. NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

This paper describes the ICPP plant and discusses some con- 
tamination problems encountered in this plant, decontamination 
provisions on the process equipment, anti-C clothing used, and spe- 
cial problems and techniques used. (DLC) 


19845 (GEND—002, pp V.1-V.17) Decontamination ex- 
perience at West Valley, New York. Lewis, W.H. Oct 1980. 
NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

Maintenance at West Valley is a combination of remote and 
direct maintenance. Planning the decontamination program is dis- 
cussed. Selection of decontamination solutions is considered, and 
the makeup for Type I and II solutions is described. Typical decon- 
tamination procedures for decontaminating a stainless steel process 
vessel and for removing the in-cell contamination were discussed. 


(DLC) 


19846 (GEND—002, pp W.1-W.i9) Decontamination 
experience at the Oak Ridge National Laboratory. Brooks- 
bank, R.E. Oct 1980. NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979) 

Decontamination in two ORNL facilities is discussed: the 
Radiochemical Processing Pilot Plant (Building 3019), and the Mul- 
ticurie Fission Product Pilot Plant (Building 3517). The decontami- 
nation experiments, which were performed on a plug cut from 
Three Mile Island-2 Penetration R-401, are discussed. 9 figures. 
(DLC) 
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19847 (DOE/NV/00597—2) Spent fuel dry storage tech- 
nology development: electrically heated drywell storage test 
(1kW and 2kW operation). Unterzuber, R. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Advanced Energy 
Systems Div.). Jun 1980. Contract AC08-76NV00597. 190p. 
NTIS, PC A09/MF AOl1. 

The simulated drywell cell consists of a representative stain- 
less steel spent fuel canister containing an electrical heater assem- 
bly, a concrete-filled shield plug to which the canister is attached, 
and a carbon steel liner that encloses the canister and shield plug. 
The entire test drywell is grouted into a hole drilled in the soil ad- 
jacent to the Engine Maintenance Assembly and Disassembly. Tem- 
perature instrumentation is provided on the canister and drywell 
liner, in the grout around the liner, and at a number of radial loca- 
tions in the soil surrounding the drywell. Peak measured canister 
and liner temperatures are 276 and 232°F for 1.0 kW and 510 and 
458°F for 2.0kW, respectively. A computer model was developed 
to predict the thermal response of the test configuration. Computer 
predictions of the transient and steady-state temperatures of the 
drywell components and surrounding soil show good agreement 
with the test data. 


19848 (DOE/NV/00597—3) Spent fuel dry storage tech- 
nology development: thermal evaluation of sealed storage cask 
containing spent fuel. Schmitten, P.F.; Wright, J.B. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Advanced 
Energy Systems Div.). Aug 1980. Contract AC08- 
76NV00597. 125p. NTIS, PC A06/MF AO1. 

A PWR spent fuel assembly was encapsulated inside the E- 
MAD Hot Bay and placed in a instrumented above surface storage 
cell during December 1978 for thermal testing. Instrumentation 
provided to measure canister, liner and concrete temperatures con- 
sisted of thermocouples which were inserted into tubes on the out- 
side of the canister and liner and in three radial positions in the 
concrete. Temperatures from the SSC test assembly have been re- 
corded throughout the past 16 months. Canister and liner tempera- 
tures have reached their peak values of 200°F and 140°F, respec- 
tively. Computer predictions of the transient and steady-state tem- 
peratures show good agreement with the test data. 


19849 (DOE/NV/00597—4) Spent fuel dry storage tech- 
nology development: fuel temperature measurements under 
imposed dry storage conditions (I kW PWR spent fuel assem- 
bly). Unterzuber, R.; Wright, J.B. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Advanced Energy Systems 
Div.). Sep 1980. Contract AC08-76NV00597. 229p. NTIS, 
PC Al11/MF AOI. 

A spent fuel assembly temperature test under imposed dry 
storage conditions was conducted at the Engine Maintenance As- 
sembly and Disassembly (E-MAD) facility on the Nevada Test Site 
in support of spent fuel dry storage technology development. This 
document presents the test data and results obtained from an ap- 
proximately 1.0 kW decay heat level PWR spent fuel assembly. A 
spent fuel test apparatus was designed to utilize a representative 
stainless steel spent fuel canister, a canister lid containing internal 
temperature instrumentation to measure fuel cladding temperatures, 
and a carbon steel liner that encloses the canister and lid. Electrical 
heaters along the liner length, on the lid, and below the canister are 
used to impose dry storage canister temperature profiles. Tempera- 
ture instrumentation is provided on the liner and canister. The liner 
and canister are supported by a test stand in one of the large hot 
cells (West Process Cell) inside E-MAD. Fuel temperature meas- 
urements have been performed using imposed canister temperature 
profiles from the electrically heated and spent fuel drywell tests 
being conducted at E-MAD as well as for four constant canister 
temperature profiles, each with a vacuum, helium and air backfill. 
Computer models have been utilized in conjunction with the test to 
predict the thermal response of the fuel cladding. Computer predic- 
tions are presented, and they show good agreement with the test 
data. 
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19850 (DOE/NV/10061—6) Commercial waste and spent 
fuel packaging program. Quarterly report, January-March 
1981. Hakl, A.R. (Westinghouse Electric Corp., Mercury, 
NV (USA). Advanced Energy Systems Div.). Apr 1981. 
Contract AC08-80NV 10061. 14p. NTIS, PC A02/MF AOI. 

This document is a report of activities performed by Wes- 
tinghouse Advanced Energy Systems Division-Nevada Operations 
at the E-MAD Facility, Area 25, Nevada Test Site, in meeting sub- 
task objectives during the second quarter of Fiscal Year 1981. 
These activities include: transfer of the Fuel Temperature Test 
(FTT) assembly from the West Process Cell to the Hot Bay where 
it was disassembled; boiling water calorimetry, Weld Pit calori- 
metry, encapsulation, and temporary storage of the fuel assembly 
used in the FTT; completion of the first Climax Test fuel exchange; 
testing to evaluate moisture accumulation in Drywells; Plasma Arc 
Welder development; receipt, installation, and activation of the 
Remote Area Monitoring (RAM)/(CAM) system and alpha/beta/ 
gamma counting system. 


19851 Storage containers for radioactive material. Groh, 
E.F.; Cassidy, D.A.; Dates, L.R. US Patent Application 
174,285. 31 Jul 1980. 10p. 

A radioactive material storage system is claimed for use in 
the laboratory having a flat base plate with a groove in one surface 
thereof and a hollow pedestal extending perpendicularly away from 
the other surface thereof, a sealing gasket in the groove, a cover 
having a filter therein and an outwardly extending flange which fits 
over the plate, the groove and the gasket, and a clamp for main- 
taining the cover and the plate sealed together. The plate and the 
cover and the clamp cooperate to provide a storage area for radio- 
active material readily accessible for use or inventory. Wall mounts 
are provided to prevent accidental formation of critical masses 
during storage. 
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REFER ALSO TO CITATION(S) 19843, 19847, 19903, 19904, 19905, 19906, 
19907, 19909, 20670, 20687, 20814, 20922, 20924, 20926, 20927, 20928, 21020, 
21128, 21129, 21136, 21142, 21144 


19852 (DOE/EP—0002) Status of activities on the inac- 
tive uranium mill tailings sites remedial action program. 
Office of the Assistant Secretary for Environment. (Depart- 
ment of Energy, Washington, DC (USA). Office of Envi- 
ronmental Compliance and Overview). Apr 1981. 59p. 
NTIS, PC A04/MF AOl1. 

This report on the status of the Office of Environment's pro- 
gram for inactive uranium mill tailings sites is an analysis of the 
current status and a forecast of future activities of the Office of En- 
vironment. The termination date for receipt of information was 
September 30, 1980. Aerial radiological surveys and detailed 
ground radiological assessments of properties within the communi- 
ties in the vicinity of the designated processing sites in Canonsburg, 
Pennsylvania, Salt Lake City, Utah, and Boise, Idaho led to the 
designation of an initial group of vicinity properties for remedial 
action. The potential health effects of the residual radioactive mate- 
rials on or near these properties were estimated, and the Assistant 
Secretary for Environment recommended priorities for performing 
remedial action to the Department's Assistant Secretary for Nucle- 
ar Energy. In designating these properties and establishing recom- 
mended priorities for performing remedial action, the Office of En- 
vironment consulted with the Environmental Protection Agency, 
the Nuclear Regulatory Commission, representatives from the af- 
fected State and local governments, and individual property 
owners. After notifying the Governors of each of the affected 
States and the Navajo Nation of the Secretary of Energy’s designa- 
tion of processing sites within their areas of jurisdiction and estab- 
lishment of remedial action priorities, a Sample Cooperative Agree- 
ment was developed by the Department in consultation with the 
Nuclear Regulatory Commission and provided to the affected 
States and the Navajo Nation for comments. During September 
1980, a Cooperative Agreement with the Commonwealth of Penn- 
sylvania for the designated Canonsburg processing site was execut- 
ed by the Department. It is anticipated that a Cooperative Agree- 
ment between the State of Utah and the Department to perform re- 
medial actions at the designated Salt Lake City site will be execut- 
ed in the near future. 
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19853 (DOE/ET/46605—T1) Geology and geohydrology 
of the east Texas Basin. Report on the progress of nuclear 
waste isolation feasibility studies (1979). Kreitler, C.W.; 
Agagu, O.K.; Basciano, J.M. (Texas Univ., Austin (USA). 
Bureau of Economic Geology). 1980. Contract AC97- 
79ET46605. 118p. NTIS, PC A06/MF AO1. 

The program to investigate the suitability of salt domes in 
the east Texas Basin for long-term nuclear waste repositories ad- 
dresses the stability of specific domes for potential repositories and 
evaluates generically the geologic and hydrogeologic stability of all 
the domes in the region. Analysis during the second year was high- 
lighted by a historical characterization of East Texas Basin infilling, 
the development of a model to explain the growth history of the 
domes, the continued studies of the Quaternary in East Texas, and 
a better understanding of the near-dome and regional hydrology of 
the basin. Each advancement represents a part of the larger inte- 
grated program addressing the critical problems of geologic and 
hydrologic stabilities of salt domes in the East Texas Basin. 


19854 (DOE/NWTS/P—14) Nuclear waste isolation ac- 
tivities report. (USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC. Office of Waste Isolation). Dec 
1980. 32p. NTIS, PC A03/MF AOl1. 

Included are: a report from the Deputy Assistant Secretary, 
a summary of recent events, new literature, a list of upcoming 
waste management meetings, and background information on 
DOE's radwaste management programs. (DLC) 


19855 (DOE/TIC—3311-S10) Radioactive waste process- 
ing and disposal: a bibliography. Kern, L.H. (ed.). (Depart- 
ment of Energy, Oak Ridge, TN (USA). Technical Informa- 
tion Center). Apr 1981. 883p. NTIS, PC A99/MF AOl1. 

The Technical Information Center, beginning in 1958, has 
periodically issued bibliographies on radioactive wastes. This com- 
pilation contains 3700 citations of foreign and domestic research re- 
ports, journal articles, patents, conference proceedings, and books 
entered in the DOE Energy Data Base since Nov. 1979. These ref- 
erences, as well as references from the period January 1967 through 
November 1979, are available for on-line searching and retrieval 
using the DOE/RECON system. The citations are arranged by sub- 
ject category as shown in the table of contents. Within a given cat- 
egory the arrangement is alphanumeric by report number. Citations 
of unnumbered documents are arranged in reverse chronological 
order after the reports. Each complete bibliographic record is fol- 
lowed by an abstract or a listing of the subject descriptors used to 
describe the contents of the reference for machine storage and re- 
trieval. In many cases phrases or clauses that augment the title are 
also included Five indexes, each preceded by a brief description, 
are provided: Corporate, Author, Subject, Contract Number, and 
Report Number. 


19856 (DOE/TIC—11433(App.)) Preconceptual design 
study for solidifying high-level waste: West Valley Demon- 
stration Project. Hill, O.F. (comp.). (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Apr 1981. Contract 
AC06-76RL01830. 162p. (PNL—3608-2). NTIS, PC A08/ 
MF AOI. 

This report presents a preconceptual design study for proc- 
essing radioactive high-level liquid waste presently stored in under- 
ground tanks at Western New York Nuclear Service Center 
(WNYNSC) near West Valley, New York, and for incorporating 
the radionculides in that waste into a solid. The high-level liquid 
waste accumulated from the operation of a chemical reprocessing 
plant by the Nuclear Fuel Services, Inc. from 1966 to 1972. The 
high-level liquid waste consists of approximately 560,000 gallons of 
alkaline waste from Purex process operations and 12,000 gallons of 
acidic (nitric acid) waste from one campaign of processing thoria 
fuels by a modified Thorex process (during this campaign thorium 
was left in the waste). The alkaline waste contains approximately 30 
million curies and the acidic waste contains approximately 2.5 mil- 
lion curies. The reference process described in this report is con- 
cerned only with chemically processing the high-level liquid waste 
to remove radionuclides from the alkaline supernate and converting 
the radionuclide-containing nonsalt components in the waste into a 
borosilicate glass. 
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19857 (DOE/TIC—11433(App.A,B,C)) Preconceptual 
design study for solidifying high-level waste: West Valley 
Demonstration Project. (Battelle Pacific Northwest Labs., 
Richland, WA (USA); Automation Industries, Inc., Rich- 
land, WA (USA). Vitro Engineering Div.). Apr 1981. Con- 
tract AC06-76RLO01830. 678p. (PNL—3608-2(App.A,B,C)). 
NTIS, PC A99/MF AOI. 

This Appendix contains the preconceptual design drawings 
prepared by Vitro Engineering Corporation for Pacific Northwest 
Laboratory. The following types of drawings are included in this 
Appendix: process flow diagrams; process and instrumentation dia- 
grams; hydraulic diagrams; equipment arrangement drawings; serv- 
ice gallery drawings; electric power one-line diagram; equipment 
line lists; and outline specifications. The basic purpose of these 
drawings was to determine the feasibility of installing the reference 
solidification process in existing cells at the Western New York Nu- 
clear Service Center. Most of the process and vitrification equip- 
ment will be installed in the former Chemical Processing Cell, 
while the salt solidification equipment will be housed in the former 
Scrap Removal Room. The design utilized a remote maintenance 
and operation concept. 


19858 (DP—80-157-4) Composite quarterly technical 
report: long-term high-level waste technology, October-De- 
cember 1980. Cornman, W.R. (comp.). (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Apr 1981. Contract AC09-76SRO00001. 93p. NTIS, 
PC AO5/MF AOI. 

The technical information in this report summarizes work 
performed at participating sites to immobilize high-level radioactive 
wastes. The areas reported are in: program management and sup- 
port; waste preparation; waste fixation; and final handling. Majority 
of the studies were in the area of waste fixation, some of which are: 
leaching tests of ceramic forms, high silica glass, graphite powder 
and other carbon preparations; viscosity measurements for a range 
of waste-glass compositions from references borosilicate glass to 
high-alumina glasses; neutron activation analysis for measuring 
leach rates; preparation of SYNROC D spheres; formulations for 
preparing ceramics from defense waste composition; development 
of a pilot-scale glass melter, and kinetic studies of slag formation in 
glass melters 


19859 (DP—1587) Removal of salt from high-level waste 
tanks by density-driven circulation or mechanical agitation. 
Kiser, D.L. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). Jan 1981. Contract 
AC09-76SRO00001. 23p. NTIS, PC A02/MF AO}. 
Twenty-two high-level waste storage tanks at the Savannah 
River Plant are to be retired in the tank replacement/waste transfer 
program. The salt-removal portion of this program requires dissolu- 
tion of about 19 million liters of salt cake. Steam circulation jets 
were originally proposed to dissolve the salt cake. However, the 
jets heated the waste tank to 80 to 90°C. This high temperature re- 
quired a long cooldown period before transfer of the supernate by 
jet, and increased the risk of stress-corrosion cracking in these older 
tanks. A bench-scale investigation at the Savannah River Labora- 
tory developed two alternatives to steam-jet circulation. One tech- 
nique was density-driven circulation, which in bench tests dissolved 
salt at the same rate as a simulated steam circulation jet but at a 
lower temperature. The other technique was mechanical agitation, 
which dissolved the salt cake faster and required less fresh water 
than either density-driven circulation or the simulated steam circu- 
lation jet. Tests in an actual waste tank verified bench-scale results 


and demonstrated the superiority of mechanical agitation 


19860 (ENICO—1084) Effects of bend configuration on 
dilute-phase pneumatic transport. Bodner, S.S. (Exxon Nu- 
clear Idaho Co., Inc.. Idaho Falls (USA)). May 1981. Con- 
tract ACO7-791D01675. 40p. NTIS, PC A03/MF AOI. 


The effects of alternate bend configurations relative to radius 


bends on bend erosion performance. calcine attrition, pressure drop, 
and flow profiles in dilute-phase pneumatic solids transport were in- 
vestigated. This report documents the pilot-plant tests and the data 
used to conclude that blinded lateral or tee configurations should 
be used instead of radius bends in pneumatic solids transport sys- 
tems 
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19861 (HEDL-SA—2232-FP) National waste terminal 
storage program. Supplementary quality-assurance require- 
ments. Garland, D.L. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 11 Dec 1980. Contract AC14- 
76FF02170. 3p. (CONF-801209—9). NTIS, PC A02/MF 
AOl. 

From 2. annual National Waste Terminal Storage (NWTS) 
information meeting; Columbus, OH, USA (9 Dec 1980). 

he basic Quality Assurance Program Requirements stand- 

ard for the National Waste Terminal Storage Program has been de- 
veloped primarily for nuclear reactors and other fairly well estab- 
lished nuclear facilities. In the case of waste isolation, however, 
there are many ongoing investigations for which quality assurance 
practices and requirements have not been well defined. This paper 
points out these problems which require supplementary require- 
ments. Briefly these are: (1) the language barrier, that is geologists 
and scientists are not familiar with quality assurance (QA) terminol- 
ogy: (2) earth sciences deal with materials that cannot be character- 
ized as easily as metals or other materials that are reasonably homo- 
geneous; (3) development and control of mathematical models and 
associated computer programs; (4) research and development 


19862 (LA—8739-PR) Research and development related 
to the Nevada nuclear waste storage investigations. Progress 
report, October 1-December 31, 1980. Wolfsberg, K.; Erdal, 
B.R. (comps.). (Los Alamos National Lab., NM (USA)). 
Apr 1981. Contract W-7405-ENG-36. 46p. NTIS, PC A03/ 
MF AOI. 

This report summarizes the contributions of the Los Alamos 
National Laboratory to the Nevada Nuclear Waste Storage Investi- 
gations for the first quarter of FY-1981. Investigations in the fol- 
lowing areas are reported: waste package development; nuclide mi- 
gration field experiments in G-tunnel-laboratory studies; geochemis- 
try of tuff; mineralogy-petrology of tuff; volcanic hazard investiga- 
tions; site evaluation; and rock physics. 


19863 (LA—8743-PR) Natural repository analogue pro- 
gram. Progress report, October 1-December 31, 1980, Curtis, 
D.B. (comp.). (Los Alamos Scientific Lab., NM (USA)). 
Mar 1981. Contract W-7405-ENG-36. 16p. NTIS, PC A02/ 
MF AOI. 

One fission product, molybdenum, has been found in rocks 
which were taken at distances between 1 and 40 meters from reac- 
tor zones. We conclude that this molybdenum was mobilized in the 
nearby zones of criticality, transported over distances up to a few 
tens of meters and redeposited in these rocks. In contrast, the same 
samples contain undetectable quantities of both fissiogenic ruthen- 
ium or of the 7*°U depleted reactor fuel. The redistribution process- 
es enriched molybdenum by several orders of magnitude relative to 
ruthenium and uranium. Analyses of the source region will deter- 
mine whether fractionation of these elements is due to selective mo- 
bilization at the source or preferential deposition at the repository. 
Ores peripheral to reactor zones are, on the average, deficient in 
one half of the radiogenic lead (~ 7000 ppM). Rocks from the con- 
glomerate underlying the mineralized stratum contain, on the aver- 
age, 6000 ppM of excess lead. One sample contains a remarkable 
34,000 ppM of unsupported radiogenic lead. This basal conglomer- 
ate must have been a major transport path and repository for lead 
lost from the ores. Additional samples from this stratum have been 
taken over distances up to 300 meters from the ore zones and are 
being analyzed to determine the extent of lead transport over these 
distances. The development of methods to prepare and characterize 
low oxygen fugacity waters has been delayed by problems in the 
installation of controlled atmosphere boxes. 


19864 (LBL—11655) Search for underground openings 
for in situ test facilities in crystalline rock. Wollenberg, 
H.A.; Strisower, B.; Corrigan, D.J.; Graf, A.N.; O'Brien, 
M.T.; Pratt, H.; Board, M.; Hustrulid, W. (Lawrence Berke- 
ley Lab., CA (USA); Terra Tek, Inc., Salt Lake City, UT 
(USA); Colorado School of Mines, Golden (USA)). Jan 
1980. Contract W-7405-ENG-48. 485p. NTIS, PC A21/MF 
AOl. 

With a few exceptions, crystalline rocks in this study were 
limited to plutonic rocks and medium to high-grade metamorphic 
rocks. Nearly 1700 underground mines, possibly occurring in crys- 
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talline rock, were initially identified. Application of criteria resulted 
in the identification of 60 potential sites. Within this number, 26 
mines and 4 civil works were identified as having potential in that 
they fulfilled the criteria. Thirty other mines may have similar po- 
tential. Most of the mines identified are near the contact between a 
pluton and older sedimentary, volcanic and metamorphic rocks. 
However, some mines and the civil works are well within plutonic 
or metamorphic rock masses. Civil works, notably underground 
galleries associated with pumped storage hydroelectric facilities, are 
generally located in tectonically stable regions, in relatively homo- 
geneous crystalline rock bodies. A program is recommended which 
would identify one or more sites where a concordance exists be- 
tween geologic setting, company amenability, accessibility and 
facilities to conduct in situ tests in crystalline rock. 


19865 (MLM—2825) Glass Furnace Project: October 
1980-March 1981, Alexander, B.M.; Klingler, L.M. (Mound 
Facility, Miamisburg, OH (USA)). 6 May 1981. Contract 
AC04-76DP00053. 13p. NTIS, PC A02/MF AOl1. 

Purpose of the Glass Furnace Project is to evaluate the use 
of the Penberthy Pyro-Converter, fitted with a Mound-developed 
offgas system, to reduce the volume of contaminated waste typical 
of that from nuclear power plants. Several different waste types, in- 
cluding dry solid waste, ion exchange resin, and sludge, will be 
burned in the glass furnace unit. Combustion characteristics and ra- 
dionuclide behavior in the glass furnace and associated offgas 
system will be monitored. During the first quarter of FY-1981, an 
application study was completed for volume reduction of light 
water reactor (LWR) waste in the glass furnace. Data were gath- 
ered both on characteristics of LWR waste and on capabilities of 
the glass furnace system. These were then compared to determine 
which waste streams were amenable to treatment in the glass fur- 
nace unit. Next, a conceptual design was developed for the demon- 
stration unit to treat approximately 60 Ib/h of cellulosic waste. 


19866 (MLM—2827) Pelletized waste form demonstra- 
tion program, October 1980-March 1981. Lewis, E.L.; Her- 
bert, R.F. Jr. (Mound Facility, Miamisburg, OH (USA)). 14 
May 1981. Contract AC04-76DP00053. 8p. NTIS, PC A02/ 
MF AOI. 

During the last six months, performance testing of waste/ 
cement pellets was continued. These evaluations included leachabi- 
lity tests and compressive strength tests of cold soil/cement pellets 
of various compositions. Fractional leach rates (g/cm*/day) after 21 
months of testing were, in all cases < 1 x 107° g/cm*/day (Mound 
Acceptance Value). Based upon these recent data, the pressed 
waste/cement pellets appeared to be a suitable matrix for the immo- 
bilization of low-level transuranic wastes. The installation of the 
Carver custom pellet press was completed. Plutonium-238 contami- 
nated (< 100 nCi/g) ash/cement pellets were produced at a rate of 
360 pellets/hr. Pellets of two different compositions were pro- 
duced, 50% ash/50% cement and 65% ash/35% cement. The com- 
pressive strength of sample pellets was slightly lower than expect- 
ed. Static MCC-1 leachability testing as well as long-term radiolysis 
testing of sample pellets are scheduled. 


19867 (ONWI—63) Retrieval options study. (Kaiser En- 
gineers, Oakland, CA (USA)). Mar 1980. Contract AC06- 
76RLO1830. 247p. NTIS, PC Al1/MF AOl1. 

This Retrieval Options Study is part of the systems analysis 
activities of the Office of Nuclear Waste Isolation to develop the 
scientific and technological bases for radioactive waste repositories 
in various geologic media. The study considers two waste forms, 
high level waste and spent fuel, and defines various classes of waste 
retrieval and recovery. A methodology and data base are devel- 
oped which allow the relative evaluation of retrieval and recovery 
costs and the following technical criteria: safety; technical feasibil 
ity; ease of retrieval; probable intact retrieval time; safeguards; 
monitoring; criticality; and licensability. A total of 505 repository 
options are defined and the cost and technical criteria evaluated uti- 
lizing a combination of facts and engineering judgments. The re- 
positories evaluated are selected combinations of the following pa- 
rameters: Geologic Media (salt, granite, basalt, shale); Retrieval 
Time after Emplacement (5 and 25 years); Emplacement Design 
(nominal hole, large hole, carbon steel canister, corrosion resistant 
canister, backfill in hole, nominal sleeves, thick wall sleeves); Em- 
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placement Configuration (single vertical, multiple vertical, single 
horizontal, multiple horizontal, vaults; Thermal Considerations; 
(normal design, reduced density, once-through ventilation, recircu- 
lated ventilation); Room Backfill; (none, run-of-mine, early, 5 year 
delay, 25 year delay, decommissioned); and Rate of Retrieval; 
(same as emplacement, variably slower depending on repository/ 
canister condition). 


19868 (ONWI—108) Repository sealing: evaluations of 
materials research objectives and requirements. (D’ Appolonia 
Consulting Engineers, Inc., Pittsburgh, PA (USA)). Jun 
1980. Contract AC06-76RL01830. 109p. NTIS, PC A06/MF 
AOl. 

This report proposes a program for continued materials re- 
search in support of the National Waste Terminal Storage (NWTS) 
program for repository sealing. The materials program is based 
upon two major considerations. (1) Establishing which engineering 
properties of seals are useful in determining the applicability and in 
situ performance of a penetration seal or material. (2) Establishing a 
range of candidate sealing materials that are potentially capable of 
providing the basic seal functions: prevention or retardation of fluid 
flow or sorption of radionuclides. The engineering properties of a 
seal are identified as chemical, hydraulic, mechanical, and thermal 
properties and emplacement criteria. Candidate sealing material 
groups include inorganic cements and grouts, rock and mineral ma- 
terials, organic materials, metals, and ceramics. Continued research 
should be accomplished according to priorities. Priorities are as- 
signed in order to focus the research effort for each material group, 
in terms of engineering properties of seals, toward meeting design 
needs expeditiously. Priorities are ranked on a scale of | to 4, Prior- 
ity 1 being the most urgently needed. Priority designations are as- 
signed according to the need for future research and the impor- 
tance of the property in determining the suitability of a material for 
penetration sealing; they also depend upon an appraisal of the likeli- 
hood of successfully sealing with the material. Priorities must be 
periodically reevaluated and reassigned as research is completed 
and the overall program is reviewed. 


19869 (ONWI—214) Dessicant materials screening for 
backfill in a salt repository. Simpson, D.R. (Lehigh Univ., 
Bethlehem, PA (USA)). Oct 1980. Contract AC06- 
76RLO1830. 98p. NTIS, PC A05/MF AO1. 

Maintaining an anhydrous environment around nuclear waste 
stored in a salt repository is a concern which can be alleviated by 
using a desiccant material for backfilling. Such a desiccant should 
desiccate a brine yet be non deliquescent, the hydrated product 
should have moderate thermal stability, and the desiccant should 
have a high capacity and be readily available. From a literature 
search MgO and CaO were identified for detailed study. These 
oxides, and an intimate mixture of the two obtained by calcining 
dolomite, were used in experiments to further determine their suit- 
ability. They proved to be excellent desiccants with a high water 
capacity. The hydrates of both have moderate thermal stability and 
a high water content. Both MgO and CaO react in an alkaline chlo- 
ride brine forming oxychloride compounds with different waters of 
crystallization. Some of these compounds are the Sorel Cements. 
CaO hydrates to Ca(OH) which carbonates with CO: in air to 
form CaCOs and release the hydrated water. Thus the intimate mix- 
ture of CaO and MgO from calcined dolomite may serve as a desic- 
cant and remove CO: from the repository atmosphere. 


19870 (ORNL—5610) Cement technology for plugging 
boreholes in  radioactive-waste-repository sites. Progress 
report, October 1, 1978-September 30, 1979. Moore, J.G.; 
Morgan, M.T.; McDaniel, E.W.; Greene, H.B.; West, G.A. 
(Oak Ridge National Lab., TN (USA)). Aug 1980. Contract 
W-7405-ENG-26. 23p. NTIS, PC A02/MF AO1. 

Laboratory evaluations were made of several borehole plug 
formulations proposed for the Bell Canyon field test. Measurements 
included compressive strength, permeability, density, and thermal 
conductivity. A few preliminary tests with saltcrete formulations 
showed no significant difference in physical properties of the solid 
as a function of fly ash or cement composition. The saltcrete pro- 
posed for the field test gave acceptable pushout strength and per- 
meability values using miniature borehole plugs in anhydrite. Simi- 
lar laboratory tests made with a freshwater formulation indicated 
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high permeability. Electron micrographs showed dissolution cav- 
ities or cracks at the plug-wall interface. These studies showed that 
the reactions occurring between the borehole plug and the adjacent 
rock wall are an important factor in obtaining a good seal and that 
laboratory tests are useful to indicate the possibility of success or 
failure of field tests. 


19871 (ORNL/ENG/TM—21) Thermal analysis support- 
ing the design of the Avery Island field experiments. Just, 
R.A. (Oak Ridge National Lab., TN (USA)). May 1981. 
Contract W-7405-ENG-26. 36p. NTIS, PC A03/MF AOI. 

This report documents the thermal analysis that was per- 
formed in support of the design effort of the three Avery Island 
field tests. The Avery Island experiments use simulated waste canis- 
ters to generate quantitative data to validate analytical predictions 
that use laboratory-measured properties and numerical models to 
simulate effects in the field. Results from the field tests will include 
the determination of the thermal conductivity of a field salt forma- 
tion, temperatures and temperature gradients in the adjacent salt 
formation, and room and canister-hole deformations. This report 
furnishes the necessary documentation to compare these a priori 
calculations with experimental results from the Avery Island field 
tests, as well as time-temperature histories at selected points of in- 
terest. 


19872 (PNL—3170) Connecting section and associated 
systems concept for the spray calciner/in-can melter process. 
Petkus, L.L.; Gorton, P.S.; Blair, H.T. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jun 1981. Con- 
tract AC06-76RL01830. 47p. NTIS, PC A03/MF AOl1. 

For a number of years, researchers at the Pacific Northwest 
Laboratory have been developing processes and equipment for con- 
verting high-level liquid wastes to solid forms. One of these proc- 
esses is the Spray Calciner/In-Can Melter system. To immobilize 
high-level liquid wastes, this system must be operated remotely, and 
the calcine must be reliably conveyed from the calciner to the melt- 
ing furnace. A concept for such a remote conveyance system was 
developed at the Pacific Northwest Laboratory, and equipment was 
tested under full-scale, nonradioactive conditions. This concept and 
the design of demonstration equipment are described, and the re- 
sults of equipment operation during experimental runs of 7 d are 
presented. The design includes a connecting section and its associat- 
ed systems - a canister sypport and alignment concept and a 
weight-monitoring system for the melting furnace. Overall, the runs 
demonstrated that the concept design is an acceptable method of 
connecting the two pieces of process equipment together. Although 
the connecting section has not been optimized in all areas of con- 
cern, it provides a first-generation design of a production-oriented 
system. 


19873 (PNL—3505) Naturally occurring crystalline 
phases: analogues for radioactive waste forms. Haaker, R.F.; 
Ewing, R.C. (Baitelle Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1981. Contract AC06-76RL01830. 284p. 
NTIS, PC A13/MF AOl1. 

Naturally occurring mineral analogues to crystalline phases 
that are constituents of crystalline radioactive waste forms provide 
a basis for comparison by which the long-term stability of these 
phases may be estimated. The crystal structures and the crystal 
chemistry of the following natural analogues are presented: badde- 
leyite, hematite, nepheline; pollucite, scheelite;sodalite, spinel, apa- 
tite, monazite, uraninite, hollandite-priderite, perovskite, and zircon- 
olite. For each phase in geochemistry, occurrence, alteration and 
radiation effects are described. A selected bibliography for each 
phase is included. 


19874 (PNL—3750) Nuclear-waste encapsulation by 
metal-matrix casting. Nelson, R.G.; Nesbitt, J.F.; Slate, S.C. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
May 1981. Contract AC06-76RL01830. 60p. NTIS, PC 
A04/MF AOl. 

Several encapsulation casting processes are described that 
were developed or used at the Pacific Northwest Laboratory to 
embed simulated high-level wastes of two different forms (glass 
marbles and ceramic pellets) in metal matrices. Preliminary evalua- 
tions of these casting processes and the products are presented. 
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Demonstrations have shown that 5- to 10-mm-dia glass marbles can 
be encapsulated on an engineering scale with lead or lead alloys by 
gravity or vacuum processes. Marbies ~ 12 mm in dia were suc- 
cessfully encapsulated in a lead alloy on a production scale. Also, 4- 
to 9-mm-dia ceramic pellets in containers of various sizes were 
completely penetrated and the individual pellets encased with alu- 
minum-12 wt % silicon alloy by vacuum processes. Indications are 
that of the casting processes tested, aluminum 12 wt % silicon alloy 
vacuum-cast around ceramic pellets had the highest degree of infil- 
tration or coverage of pellet surfaces. 


19875 (PNL—3802) State-of-the-art review of materials 
properties of nuclear waste forms. Mendel, J.E.; Nelson, 
R.D.; Turcotte, R.P.; Gray, W.J.; Merz, M.D.; Roberts, 
F.P.; Weber, W.J.; Westsik, J.H. Jr.; Clark, D.E. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Apr 1981. 
Contract AC06-76RL01830. 210p. NTIS, PC A10/MF AO1. 

The Materials Characterization Center (MCC) was estab- 
lished at the Pacific Northwest Laboratory to assemble a standard- 
ized nuclear waste materials data base for use in research, systems 
and facility design, safety analyses, and waste management deci- 
sions. This centralized data base will be provided through the 
means of a Nuclear Waste Materials Handbook. The first issue of 
the Handbook will be published in the fall of 1981 in looseleaf 
format so that it can be updated as additional information becomes 
available. To ensure utmost reliability, all materials data appearing 
in the Handbook will be obtained by standard procedures defined 
in the Handbook and approved by an independent Materials 
Review Board (MRB) comprised of materials experts from Depart- 
ment of Energy laboratories and from universities and industry. In 
the interim before publication of the Handbook there is need for a 
report summarizing the existing materials data on nuclear waste 
forms. This review summarizes materials property data for the nu- 
clear waste forms that are being developed for immobilization of 
high-level radioactive waste. It is intended to be a good representa- 
tion of the knowledge concerning the properties of HLW forms as 
of March 1981. The table of contents lists the following topics: in- 
troduction which covers waste-form categories, and important 
waste-form materials properties; physical properties; mechanical 
properties; chemical durability; vaporization; radiation effects; and 
thermal phase stability. 


19876 (PNL—3803) Selection of containment systems for 
commercial high-level radioactive waste management. Kaplan, 
M.F.; Giuffre, M.S.; Bartlett, J.W. (Battelle Memorial Inst., 
Columbus, OH (USA)). May 1981. Contract AC06- 
76RLO1830. 49p. NTIS, PC A0O3/MF AO1. 

This document reports the results of a study aimed at deter- 
mining the best strategy for providing containment during manage- 
ment of commercial high-level radioactive wastes. Containment to 
assure public and worker safety is needed for all storage, transport, 
handling, and disposal operations. There are several thousand con- 
tainment system options; this work determined, in overview rather 
than detail, which options should be pursued. This work shows that 
the geologic and engineered barriers in repositories in different geo- 
logic media, such as salt and granite, play very different roles in 
preserving long-term containment. In sum, there is no common en- 
gineered waste package that is suitable for disposal in all geologic 
media, each package must be tailored to the specific repository 
system. The need to make the waste package specific to the reposi- 
tory system leads to the key elements of waste management con- 
tainment strategy: perform final packaging at the disposal site, and 
deliver to the site a waste that is in a form suitable for disposal and 
in a container that is (a) appropriate for the process that produced 
the waste form, (b) satisfactory for transport, and (c) suitable as the 
common basis for custom tailoring the waste package for any re- 
pository system. As described in this report, mild carbon steel is a 
container material that can be expected to meet these requirements. 


19877 (PNL-SA—8257) Assessment of effectiveness of 
geologic isolation systems. WISAP Release Scenario Analysis 
Workshop, September 13-15, 1979. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Feb 1981. Contract 
AC06-76RL01830. 158p. (CONF-7909206—). NTIS, PC 
A08/MF AOl1. 

From WISAP release scenario analysis workshop; Seattle, 
WA, USA (13 Sep 1979). 
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Individual papers were indexed for inclusion in the data 
base. 


19878 (PNL-SA—8257, pp 4-27) Hydrogeologic frame- 
work of the Pasco Basin, Crosby, J.W. III. Feb 1981. NTIS, 
PC A08/MF AO1. 

From WISAP release scenario analysis workshop; Seattle, 
WA, USA (13 Sep 1979). 

Tholeiitic Rood basalts of the Columbia River Basalt Group 
comprise the major rock sequence of the Pasco Basin. These basalts 
are known to be at least 10,665 ft thick at one place, but the total 
thickness is unknown. The basalts are commonly overlain by silts 
and sands of the Pliocene Ringold Formation. Glaciofluvial depos- 
its referred to as the Pasco Gravels and Touchet Silts appear fre- 
quently at the surface. Other materials exposed at the surface in- 
clude the Palouse loess and recent accumulations of dune sands, al- 
luvium, and colluvium. The Columbia River Group has been subdi- 
vided into five formations and numerous members based upon pe- 
trography, magnetic polarity, and chemical composition. Adequate 
knowledge of the stratigraphy is a necessary prerequisite to under- 
standing the ground-water characteristics. Unconfined ground 
waters occur in the glaciofluvial materials and the upper part of the 
Ringold Formation. Confined ground waters occur in the lower 
Ringold deposits and in the Columbia River Basalt Group. Disposal 
of liquid radioactive wastes in surficial materials is reflected in the 
configuration of the water table and movements of waters in the 
unconfined system. Ground waters in the confined basaltic environ- 
ment move largely through the interflow contact zones and certain 
interbedded sediments. Hydraulic measurements in the basalts have 
led to contradictory findings about the relative distribution of hy- 
draulic conductivity. For many years vertical movement of water 
in the basalts was thought to be severely restricted in most places. 
Some recent studies suggest that vertical conductivity may be 
much more important than was previously believed. 


19879 (PNL-SA—8257, pp 28-54) Extent of previous 
glaciations. Bull, C. Feb 1981. NTIS, PC AO8/MF AOl1. 

From WISAP release scenario analysis workshop; Seattle, 
WA, USA (13 Sep 1979). 

Several features associated with glaciers are discussed in re- 
lation to the possible effects glaciation might have on a radioactive 
waste repository. The extent of past glaciatious is estimated. The 
effect of a glacier on the hydrological parameters of an area, the 
changes in climate associated with glaciers, and the erosion likely 
to accompany glaciation are discussed. (ACR) 


19880 (PNL-SA—8257, pp 55-89) Expected enviror- 
ments and climates in the northwestern USA in the next mil- 
lion years (the WISAP Climate Submodel). Kukla, G.J. Feb 
1981. NTIS, PC AO8/MF AOl1. 

From WISAP release scenario analysis workshop; Seattle, 
WA, USA (13 Sep 1979). 

Probabilities of future climate-related stresses in northwest- 
ern USA in the coming million years were estimated as a contribu- 
tion to a conceptual simulation model for release-scenario analysis 
of a hypothetical site in the Columbia Plateau. The estimates are 
based upon the reconstructed history of past climates and environ- 
ments. The assumption is made that the shifts in climate experi- 
enced in the past will be repeated in the future, principally unaf- 
fected by man’s technology. We focused on the extremes and on 
the time interval of the first 100,000 years. We expect that the po- 
tentially most serious climate-related stresses will consist of the ef- 
fects of future alpine glaciers and of the failures of ice-dammed 
lakes on the ground-water regime and on the geologic structure of 
the repository’s confinement. Probability of ice advances will in- 
crease significantly some 3000 to 5000 years from now. Major cata- 
strophic floods caused by the failed ice dams are only marginally 
probable over the next 50 millennia but are highly probable thereaf- 
ter. Annual air surface temperatures in the Columbia Plateau will 
drop in the future by up to ~ 10 to 15°C and rise at other times by 
up to ~ 5°C. Annual precipitation is estimated to change by a 
factor of 0.5 to about 3.0. 


19881 (PNL-SA—8257, pp 90-92) Volcanic hazard stud- 
ies. Crowe, B. Feb 1981. NTIS, PC A0O8/MF AO1. 

From WISAP release scenario analysis workshop; Seattle, 
WA, USA (13 Sep 1979). 
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Volcanic hazards studies for the WISAP program are con- 
cerned with evaluation of risk due to future volcanism, with respect 
to long-term isolation of radioactive waste through deep geologic 
storage. Three major areas of research have been examined: (1) re- 
gional distribution of Quaternary Volcanism with respect to reposi- 
tory siting; (2) the consequences or disruption effects due to pene- 
tration of a repository by volcanism; and (3) probability calcula- 
tions of the likelihood of disruption of a repository by volcanism. 


19882 (PNL-SA—8257, pp 121-129) Geochemistry and 
the release scenario analysis task. Deutsch, W.J. Feb 1981. 
NTIS, PC A08/MF AO1. 

From WISAP release scenario analysis workshop; Seattle, 
WA, USA (13 Sep 1979). 

The release scenario analysis of a waste repository must in- 
clude possible changes in the geochemistry of the system because of 
the importance of the geochemistry in both the dissolution rate of 
the waste and in the interaction between radionuclide-laden ground 
water and host rock. The system will be studied by determining the 
limits of the effect that various natural perturbations will have on 
the geochemical parameters determined to be of importance. 


19883 (SAND—80-1375) Bell Canyon test summary 
report. Christensen, C.L.; Peterson, E.W. (Sandia National 
Labs., Albuquerque, NM (USA)). Apr 1981. Contract 
AC04-76DP00789. 58p. NTIS, PC A04/MF AOl1. 

The Bell Canyon Test was an in situ evaluation of the ability 
of a cement grout plug to seal boreholes. It consisted of a 2-m-long, 
20-cm-diameter grout plug in an anhydrite formation at a depth of 
1370 m, directly above an aquifer that provided a 12.4 MPa (1800 
psi) differential pressure. The aquifer had a production capability of 
38,000 1/day (240 bbl/day, 10* gal/day). The observed leakage after 
plug installation was 0.6 1/day, which is equivalent to a 50 micro- 
darcy flow path assuming all flow occurred through the plug cross- 
sectional area. Laboratory results and analysis of field data indicate 
that the bulk of the flow occurred through a microstructure at the 
interface between the plug and the host rock. The Bell Canyon 
Test demonstrated that a plug could be formulated, emplaced, and 
tested under actual conditions and provide acceptable performance. 
When these results are related to the WIPP performance assessment 
models, they provide additional confidence that borehole plugging 
can be accomplished satisfactorily. The Bell Canyon results can 
also be used as basis for future activities in the generic repository 
sealing program for similar emplacements and performance assess- 
ment evaluations. If the observed leakage rates are not acceptable 
at other sites, the BCT results would indicate that the first step in 
improving such emplacements should deal with improved bonding 
of the plug to the rock at these sites. The results obtained from the 
BCT, when coupled with results from long-term durability assess- 
ments, form a plug performance data basis for repository designers 
at other proposed waste repository sites. 


19884 (SAND—80-2011) Basic data report for Drillhole 
WIPP 33 (Waste Isolation Pilot Plant-WIPP). (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Geological Survey, 
Denver, CO (USA). Conservation Div.). Feb 1981. Con- 
tract AC04-76DP00789. 78p. NTIS, PC AO5/MF AOl1. 

WIPP 33 is an exploratory borehole to investigate the nature 
of unusually thick fill material in the northwest portion of the 
WIPP site; a breccia pipe was considered a possible, though unlike- 
ly, cause of the fill. The borehole is located in Section 13, T22S, 
R30E, in east central Eddy County, New Mexico and was drilled 
during July, 1979. The hole was drilled to a depth of 840 feet, and 
encountered, from top to bottom, surficial Holocene deposits (44 ft 
including artificial fill for drill pad), the Dewey Lake Red Beds 
(457 ft), the Rustler Formation (276 ft) and the upper portion of the 
Salado Formation (163 ft). Selected intervals were cored, and cut- 
tings were taken for examination by geologists. Geophysical logs 
were taken the full length of the borehole to measure radioactivity, 
resistivity and density. The stratigraphic profile was found to be 
normal, and no breccia was observed. 


19885 (SAND—80-2137) Eleana near-surface heater ex- 
periment final report. Lappin, A.R.; Thomas, R.K.; McVey, 
D.F. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1981. Contract AC04-76DP00789. 50p. NTIS, PC A03/ 
MF AOl. 
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This report summarizes the results of a near-surface heater 
experiment operated at a depth of 23 m in argillite within the 
Eleana Formation on the Nevada Test Site (NTS). The test geo- 
metrically simulated emplacement of a single canister of High- 
Level Waste (HLW) and was operated at a power level of 2.5 kW 
for 21 days, followed by 3.8 kW to 250 days, when the power was 
turned off. Below 85 to 100°C, there was good agreement between 
modeled and measured thermal results in the rock and in the em- 
placement hole, except for transient transport of water in the heater 
hole. Above 100°C, modeled and measured thermal results increas- 
ingly diverged, indicating that the in-situ rock-mass thermal con- 
ductivity decreased as a result of dehydration more than expected 
on the basis of matrix properties. Correlation of thermomechanical 
modeling and field results suggests that this decrease was caused by 
strong coupling of thermal and mechanical behavior of the argillite 
at elevated temperatures. No hole-wall decrepitation was observed 
in the experiment; this fact and the codrrelation of modeled and 
measured results at lower temperatures indicate that there is no a 
priori reason to eliminate argillaceous rocks from further considera- 
tion as a host rock for nuclear wastes. 


19886 (SAND—80-2507) Three-dimensional thermal and 
mechanical scoping calculations for underground disposal of 
nuclear waste in shale. Thomas, R.K.; Lappin, A.R.; Gub- 
bels, M.H. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1981. Contract AC04-76DP00789. 135p. NTIS, 
PC A07/MF AOlI. 

Thermal and mechanical scoping calculations were per- 
formed to determine the responses of two different shales to the un- 
derground disposal of nuclear waste. The geometry under consider- 
ation was a three-dimensional model for waste emplacement in a 
conventional room-and-pillar configuration. The first medium, high- 
illite shale with no expandable clays, exhibits a positive and nearly 
linear thermal expansion with increasing temperature. The second 
medium, eastern Pierre shale with abundant expandable clays, how- 
ever, will dehydrate and volumetrically contract several percent 
upon heating to the local boiling point of the pore water. Results of 
the thermal calculations are presented which show that only the 
very-near-field rock temperatures within the boiling isotherm are 
highly sensitive to the rock mass thermal conductivity and, hence, 
the expandable clay content. The mechanical calculations for the 
high-illite shale show no evidence of post-excavation instability, and 
no change in the stress field as a result of waste emplacement. The 
mechanical response of the eastern Pierre shale, however, is charac- 
terized by zones of volumetric contraction and joint opening locat- 
ed within the boiling isotherm and resulting directly from the dehy- 
dration shrinkage 


19887 (SAND—80-2640) Subseabed-disposal program: 
systems-analysis program plan. Klett, R.D. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1981. Contract 
AC04-76DP00789. 23p. NTIS, PC A02/MF AOl1. 

This report contains an overview of the Subseabed Nuclear 
Waste Disposal Program systems analysis program plan, and in- 
cludes sensitivity, safety, optimization, and cost/benefit analyses. 
Details of the primary barrier sensitivity analysis and the data ac- 
quisition and modeling cost/benefit studies are given, as well as the 
schedule through the technical, environmental, and engineering 
feasibility phases of the program. 


19888 (SAND—81-0205C) Influence of convective-energy 
transfer on calculated temperature distributions in proposed 
hard-rock nuclear waste repositories. Eaton, R.R.; Reda, 
D.C. (Sandia National Labs., Albuquerque, NM (USA)). 
1981. Contract AC04-DP00789. 7p. (CONF-810614—4). 
NTIS, PC A02/MF AO1. 

From 16. thermophysics conference; Palo Alto, CA, USA 
(23 Jun 1981). 

This study assesses the relative influence of convective- 
energy transfer on predicted temperature distributions for a nucle- 
ar-waste repository located in water-saturated rock. Using results 
for energy transfer by conduction only (no water motion) as a basis 
of comparison, it is shown that a considerable amount of energy 
can be removed from the repository by pumping out water that mi- 
grates into the drift from regions adjacent to the buried waste can- 
isters. Furthermore, the results show that the influence of convec- 
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tive-energy transfer on mine drift cooling requirements can be sig- 
nificant for cases wherein the overall permeability of the rock is 
greater than one millidarcy (a regime potentially encountered in re- 
pository scenarios). 


19889 (UCRL—15347) Mineral waste form development 
for US defense wastes. Progress report. Ringwood, A.E. 
(Australian National Univ., Canberra). 10 Feb 1981. Con- 
tract W-7405-ENG-48. 163p. NTIS, PC A08/MF AO1. 


Individual sections were abstracted and indexed. 


19890 (UCRL—15347, pp 1-14) Sodium fixation in 
SYNROC-D formulations. Ringwood, A.E. (Australian Na- 
tional Univ., Canberra). 10 Feb 1981. NTIS, PC A0&8/MF 
AOl. 

In Mineral waste form development for US defense wastes. 


Progress report. ‘ : ; 
This paper describes how sodium is incorporated in the natu- 


ral mineral analogues of SYNROC phases, and uses this under- 
standing to develop various experimental strategies for the immobi- 
lization of sodium in the refractory titanate phases of SYNROC-D. 


19891 (UCRL—15347, pp 20-32) Conceptual process for 
immobilizing defense high level wastes in SYNROC-D. 10 
Feb 1981. NTIS, PC A08/MF AO1. 

In Mineral waste form development for US defense wastes. 


Progress report. 
It is believed that the immobilization of defense wastes in 


SYNROC-D possesses important advantages over an alternative 
process which involves immobilizing the sludges in borosilicate 
glass. (1) It is possible to immobilize about 3 times the weight of 
sludge in a given volume of SYNROC-D as compared to borosili- 
cate glass. The costs of fabrications, transport and ultimate geologic 
storage are correspondingly reduced; (2) the mineral assemblage of 
SYNROC-D is vastly more stable in the presence of groundwaters 
than are borosilicate glasses. The long-lived actinide elements, in 
particular, are immobilized much more securely in SYNROC-D 
than in glass; and (3) SYNROC-D is composed of thermodynami- 
cally compatible phases which possess crystal structures identical to 
those of natural minerals which are known to have survived in geo- 
logical environments at elevated pressures and temperatures for pe- 
riods of 500 to 2000 million years and to have retained radioactive 
elements quantitatively for these periods despite strong radiation 
damage. It is this evidence, provided by nature herself, which can 
demonstrate to the community that the shorter times required for 
radwaste immobilization under the much less extreme pressure, 
temperature conditions present in a suitable geological repository 
can be successfully achieved. Glass, as a waste-form, is intrinsically 
incapable of providing this assurance. 


19892 (UCRL—83974) Perspectives and reconciliation of 
viewpoints on risk assessment issues. Smith, C.F.; Cohen, J.J. 
(Lawrence Livermore National Lab., CA (USA)). 13 Feb 
1980. Contract W-7405-ENG-48. 9p. (CONF-800313—11). 
NTIS, PC A02/MF AOl1. 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

It is important to recognize the distinction between risk as- 
sessment and its components which include risk analysis, perspec- 
tives study, and decision analysis. Divergence of opinion within the 
scientific community as well as the public at large is a characteristic 
of issues related to nuclear power. The divergent opinions can 
largely be characterized as either optimistic or pessimistic in nature. 
Reconciliation of divergent viewpoints presents some difficult chal- 
lenges. It is doubtful that issues which have an emotional or philo- 
sophical basis can be resolved through technical efforts. Public edu- 
cation on the technical issues might prove helpful. 


19893 (UCRL—85913) Immobilization of high-level de- 
fense wastes in SYNROC: an appraisal of product perform- 
ance. Campbell, J.; Hoenig, C.; Ryerson, F.; Bazan, F.; 
Wolery, T.; Guinan, M.; Rozsa, R.; Van Konynenburg, R. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 28 Apr 1981. Contract W-7405-ENG-48. 23p. 
(CONF-810543—1). NTIS, PC A02/MF AOI. 

From High-level waste technical review; Atlanta, GA, USA 
(18 May 1981). 
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This report summarizes product performance information on 
SYNROC D, including its formulation (titanate-based ceramic), 
characterization, thermophysical and mechanical properties, static 
and dynamic leach tests, radiation damage studies, and production. 
(DLC) 


19894 (USGS-OFR—81-468) Geologic data for borehole 
ERDA-6, Eddy County, New Mexico. Jones, C.L. (Geologi- 
cal Survey, Denver, CO (USA)). 1981. Contract ACO08- 
76NV00038. 63p. NTIS, PC A04/MF AO1. 

ERDA-6 is an exploratory test hole drilled in eastern Eddy 
County, New Mexico, to evaluate a candidate site for a nuclear 
waste repository which was subsequently rejected on the basis of 
geologic data. The rocks penetrated include surficial deposits of 
Quaternary age; the Santa Rosa Sandstone of Triassic age; and the 
Dewey Lake Red Beds, the Rustler Formation, the Salado Forma- 
tion, and part of the Castile Formation, all of Permian age. The 
pre-Quaternary rocks are sharply deformed into an anticline that 
has a faulted core of salt and anhydrite containing a reservoir of 
geopressured brine carrying H2S, COz, in solution. The structure of 
the rocks and the geopressured brine are severe geologic impedi- 
ments to the design, construction, and operation of a nuclear waste 
repository at the candidate site. 


19895 (USGS-OFR—81-469) Geologic data for borehole 
ERDA-9, Eddy County, New Mexico. Jones, C.L. (Geologi- 
cal Survey, Denver, CO (USA)). 1981. Contract ACO08- 
76NV00038. 60p. NTIS, PC A04/MF AO1. 

Borehole ERDA-9 is an exploratory well drilled in eastern 
Eddy County, New Mexico to evaluate and test salt beds for dis- 
posal of nuclear wastes. The drilling was done between April 28 
and June 4, 1976. Lithologic and stratigraphic details of the geolog- 
ic section in ERDA-9 are described herein. The selection includes: 
(1) the Mescalero caliche and the Gatuna Formation of Pleistocene 
age, (2) the Santa Rosa Sandstone of Triassic age, and (3) the 
Dewey Lake Red Beds, the Rustler Formation, the Salado Forma- 
tion, and part of the Castile Formation; all of Permian age. 


19896 (USGS-OFR—81-615) Interpretation of geophysi- 
cal well-log measurements in drill holes UE25a-4, -5, -6, and - 
7, Yucca Mountain, Nevada Test Site. Daniels, J.J.; Scott, 
J.H.; Hagstrum, J.T. (Geological Survey, Reston, VA 
(USA)). 1981. Contract AI08-78ET44802. 28p. NTIS, PC 
A03/MF AOl1. 

Exploratory holes UE25a-4, UE25a-5, UE25a-6, and UE2Sa- 
7 were drilled at the Nevada Test Site (NTS) to determine the suit- 
ability of pyroclastic deposits as storage sites for radioactive waste. 
Studies have been conducted to investigate the stratigraphy, struc- 
ture, mineralogy, petrology, and physical properties of the tuff units 
encountered in the drill hole. Ash-flow and bedded tuff sequences 
at NTS comprise complex lithologies of variously welded tuffs with 
superimposed crystallization and altered zones. Resistivity, density, 
neutron, gamma-ray, induced-polarization, and magnetic-susceptibil- 
ity geophysical well-log measurements were made to determine the 
physical properties of these units. The interpretation of the well-log 
measurements was facilitated by using a computer program de- 
signed to interpret well logs. The broad features of the welded tuff 
units are readily distinguished by the geophysical well-log meas- 
urements. Some mineralogic features in the drill holes can be identi- 
fied on the gamma ray, induced polarization, and magnetic suscepti- 
bility well logs. 


19897 Process for decontaminating radioactive waste 
water using a ferrofluid and magnetic separation. Silver, G.L. 
US Patent Application 174,064. 31 Jul 1980. 12p. 

The present invention provides a process for decontaminat- 
ing radioactive waste water containing a radioactive element that 
forms a water-insoluble compound. This process includes the steps 
of forming the compound of the radioactive element, treating the 
resulting waste water with a ferrofluid, dispersing the ferrofluid, di- 
luting the solids concentration of the resulting mixture with a co- 
agulation initiator, such as ethyl alcohol or acetone, and collecting 
by use of a magnetic field, the resulting radioactive sludge. In a 
variation of the process, the steps involving the use of the coagula- 
tion initiator and the use of the ferrofluid are reversed. 
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19898 Evaporation of iodine-containing off-gas scrubber 
solution. Partridge, J.A.; Bosuego, G.P. US Patent Applica- 
tion 168,979. 14 Jul 1980. 9p. 

Mercuric nitrate-nitric acid scrub solutions containing ra- 
dioiodine may be reduced in volume without excessive loss of vola- 
tile iodine. The use of concentrated nitric acid during an evapora- 
tion process oxidizes the mercury-iodide complex to a less volatile 
mercuric iodate precipitate. 


19899 Quality assurance challenges in nuclear waste 
management. Hardigg, G.W. (Westinghouse Advanced 
Power Systems Division, Pittsburgh, PA). pp EP1.1-EP1.22 
of Sixth annual national Energy Division conference. Mil- 
waukee, WI; American Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

Radioactive waste management has become a crucial issue in 
the national debate on the future of nuclear power in the United 
States. Quality assurance activities have a vital part in the design, 
development and implementation of a nuclear waste disposal system 
which adequately protects the health and safety of current and 
future populations. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 20814, 20915, 20916, 20917, 20918, 20922, 
20925, 20926, 21020, 21033, 21311 


19900 (CONF-810462—1) Computerized methodology for 
evaluating the long-range radiological impact of shallow-land 
burial. Fields, D.E.; Little, C.A.; Emerson, C.J. (Oak Ridge 
National Lab., TN (USA)). 1981. Contract W-7405-ENG- 
26. 14p. NTIS, PC A02/MF AO}. 

From UCCND environmental protection seminar; Paducah, 
KY, USA (20 Apr 1981). 

A computerized methodology has been implemented to cal- 
culate the risk to local and intermediate-range (up to 80 km distant) 
populations resulting from water- and air-borne transport of radion- 
uclides present in low-level wastes buried in shallow trenches such 
as those used at Oak Ridge. Our computer code, PRESTO (Predic- 
tion of Radiation Effects from Shallow Trench Operations), was 
developed under United States Environmental Protection Agency 
funding to evaluate possible health effects resulting from shallow 
burial operations. Sources of contamination include radionuclide re- 
leases from the trenches and from areas contaminated with oper- 
ational spillage. The model is intended to predict radionuclide 
transport and the ensuing exposure and health impact to at-risk 
populations for a 1000-year period following cessation of burial 
ground operations. Several classes of submodels are used in 
PRESTO to represent scheduled event, unit system response, and 
risk evaluation processes. Examples of scheduled events are trench 
cap failure, stabilization of insoluble surface contaminant, the onset 
of farming or reclamation practices, and human intrusion. Unit 
system response submodels simulate processes such as infiltration of 
rainwater into the trench and erosion of soil overburden from the 
trench cover. System response submodels generate parameters used 
repeatedly in the 1000-year simulation loop. 


19901 Final environmental impact statement. Homestake 
Mining Company Pitch Project, Saguache County, Colorado. 
Washington, DC; Department of Agriculture (1979). 438p. 
(USDA-FS-R2-FES(ADM)—FY-78-03). Information Re- 
sources Press, 2100 M Street, NW, Suite 316, Washington, 
DC. (MF or HC) Order No. 79-0771. 

Development of uranium ore deposits south of Monarch 
Pass in Gunnison National Forest, Saguache County, Colorado is 
proposed. Mining would occur over a 20-year period, and a mill 
with a nominal capacity of 544 metric tons (mt) (600 tons) per day 
would be constructed and operated as long as ore is availale. Tail- 
ings from the mill, which would be produced at the same rate, 
would be buried on site at the head end of a natural valley. Mill 
operations would produce approximately 181,400 mt (200,000 tons) 
of ore per year. Miners and mill operators would be paid an esti- 
mated total gross wage and salary income of $245,000 per month 
over the operating life of the facility. Mining and related activities 
would remove vegetation from approximately 1081 acres of land. 
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Livestock grazing and wildlife habitat would be disturbed tempo- 
rarily on approximately 250 and 1131 acres, respectively. Atmos- 
pheric concentrations of chemical and radioactive suspended parti- 
cles would increase during construction and operation of the mine 
and mill. Liquid percolation from the tailings impoundment would 
enter the underlying strata, and erosion from exposed areas would 
increase sedimentation and possibly leaching of trace elements. Pro- 
ject operations would disrupt groundwater flow in Hale Gulch and 
the vicinity of the mine pits, and the open-pit mine could alter the 
flow irreversibly and destroy several springs near the Chester Fault 
zone. The communities of Gunnison and Salida would experience a 
temporary loss of recreational opportunities, including fishing, 
camping, hiking, and hunting on the site. 


19902 (NLCO—1168) Feed Materials Production Center 
environmental monitoring annual report for 1980. Boback, 
M.W.; Ross, K.N. (National Lead Co. of Ohio, Cincinnati 
(USA)). 1 Apr 1981. Contract AC05-76OR01156. 37p. 
NTIS, PC A03/MF AO1. 

This report contains environmental monitoring data collect- 
ed at the Feed Materials Production Center (FMPC) during 1980. 
These data show that the discharges of radioactive contaminants 
from FMPC operations were only a small fraction of the Depart- 
ment of Energy guide levels published in DOE Manual Chapter 
0524. The resulting offsite radiation exposures would, therefore, be 
a small fraction of the standards for uncontrolled areas. Concentra- 
tions of environmentally important nonradioactive contaminants in 
water and air are also reported. Results show that FMPC oper- 
ations did not cause State standards for these contaminants to be 
exceeded. 


19903 (PNL—3680) Analytical solutions of moisture flow 
equations and their numerical evaluation. Gibbs, A.G. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Apr 
1981. Contract AC06-76RL01830. 43p. NTIS, PC A03/MF 
AOl. 

The role of analytical solutions of idealized moisture flow 
problems is discussed. Some different formulations of the moisture 
flow problem are reviewed. A number of different analytical solu- 
tions are summarized, including the case of idealized coupled mois- 
ture and heat flow. The evaluation of special functions which com- 
monly arise in analytical solutions is discussed, including some pit- 
falls in the evaluation of expressions involving combinations of spe- 
cial functions. Finally, perturbation theory methods are summarized 
which can be used to obtain good approximate analytical solutions 
to problems which are too complicated to solve exactly, but which 
are close to an analytically solvable problem. 


19904 (RHO-BWI-ST—12) Preliminary hydrologic re- 
lease scenarios for a candidate repository site in the Columbia 
River basalts. Arnett, R.C.; Baca, R.G.; Caggiano, J.A.; 
Price, S.M.; Gephart, R.E.; Logan, S.E. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Op- 
erations). Nov 1980. Contract AC06-77RL01030. 88p. 
NTIS, PC A05/MF AOl1. 

The National Waste Terminal Storage program is examining 
a number of different rock types for possible construction of a re- 
pository for the storage of radioactive waste. One of the geologic 
settings being considered is the basalt underlying the Hanford Site 
of southcentral Washington. The Basalt Waste Isolation Project 
(BWIP) of Rockwell Hanford Operations is responsible for this 
feasibility study. As part of this effort, the BWIP is undertaking a 
consequence analysis of disruptive events that could affect the 
siting of a nuclear waste repository. Preliminary to a full-conse- 
quence analysis, a scenario analysis was first performed to select 
and rank some of the potentially important disruptive events or 
processes. In addition to the no-disruptive base case, four scenarios 
were selected using the expert opinion approach and expected of 
perceived risk as selection criteria. The geologic and hydrologic 
conditions associated with each scenario were estimated using avail- 
able information. The four disruptive scenarios considered were 
ranked in order of decreasing significance: fault near or through the 
nuclear waste repository; shaft seal degradation or failure; mi- 
croearthquake swarm near the repository; and magmatic intrusion. 
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19905 Sorption of americium on geologic media. Allard, 
B.; Beall, G.W. (Oak Ridge National Lab., TN). Contract 
W-7405-ENG-26. Journal of Environmental Science and 
Health, Part A: Environmental Science and Engineering ; 14: 
No. 6, 507-518(1979). 

The sorption of americium on 34 common rock forming and 
accessory minerals of igneous rocks has been measured from an ar- 
tificial groundwater at ambient temperature. Preliminary results are 
given. For most of the minerals the distribution coefficient in- 
creased sharply with pH in the narrow pH range of 3 to 5, and 
then tended to level off and decrease at pH above 8 to 9. For min- 
erals containing anions such as F~, CO3*, and PO,*, indications of 
chemisorption were observed. Only for the clays and at low pH 
can the sorption predominantly be attributed to ion exchange, de- 
scribed by ideal ion exchange equations as indicated from meas- 
urements in 4 M NaCl solution. 3 figures, 2 tables. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 19876, 19877, 19882, 19892, 20564, 20870, 
20930 


19906 (PNL-SA—8257, pp 1-3) WISAP Release Scenar- 
io Analysis Workshop. Benson, G.L. Feb 1981. NTIS, PC 
A08/MF AOl1. 

From WISAP release scenario analysis workshop; Seattle, 
WA, USA (13 Sep 1979). 

Principles, practices, and procedures are being developed to 
assess the safety of the repository over a long time. To do that 
there is a need to come up with new methodology. Two basic as- 
sumptions are made, that there will be no human mitigation of a 
breach nor is there accounting for engineered barriers. Besides de- 
veloping a methodology, a number of other parts of the waste man- 
agement safety assessment problems are being dealt with and these 
are: helping provide criteria for site selection and other related mat- 
ters; providing input on various reference-site analysis that are cur- 
rently going on, for example, the salt-dome site; looking at several 
geologic media including bedded salts, salt domes, and basalt, and 
plan to start looking at granite next year. 


19907 (PNL-SA—8257, pp 119-120) Pacific Northwest 
Laboratory, waste isolation safety assessment program. Har- 
well, M.A. Feb 1981. NTIS, PC AO8/MF AO1. 

From WISAP release scenario analysis workshop; Seattle, 
WA, USA (13 Sep 1979). 

Some of the areas of interest of Pacific Northwest 
Laboratory's waste isolation safety assessment program are: adding 
the statistics part of the scenario model and completing the model 
based upon basalt geology; reducing computer time; reducing time 
steps as the simulation goes along; start thinking of how to incorpo- 
rate the waste-induced aspects into the model; begin looking at (but 
not in terms of the model) the human-intrusion aspect; incorporat- 
ing geochemical changes. 


19908 (SAND—80-2142(Reyv.)) Uranium mill tailings and 
radon. Hanchey, L.A. (Sandia National Labs., Albuquerque, 
NM (USA)). Apr 1981. Contract AC04-76DP00789. 32p. 
NTIS, PC A03/MF AOl1. 

The major health hazard from uranium mill tailings is pre- 
sumed to be respiratory cancer resulting from the inhalation of 
radon daughter products. A review of studies on inhalation of 
radon and its daughters indicates that the hazard from the tailings is 
extremely small. If the assumptions used in the studies are correct, 
one or two people per year in the United States may develop 
cancer as a result of radon exhaled from all the Uranium Mill Tail- 
ings Remedial Action program sites. The remedial action should 
reduce the hazard from the tailings by a factor of about 100. 


19909 (UCRL—83822) Hazard index for underground 
toxic material. Smith, C.F.; Cohen, J.J.; McKone, T. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.; 
California Univ., Los Angeles (USA)). 11 Jan 1980. Con- 
tract W-7405-ENG-48. 4p. (CONF-800607—95). NTIS, PC 
A02/MF AOl1. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 
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A geotoxicity hazard index was developed for radioactive 
wastes buried in geologic media. Parameters are: toxicity, persis- 
tance, availability, and correction for progeny buildup. (DLC) 


0550 Regulations 
REFER ALSO TO CITATION(S) 20200, 20566 


19910 (ENICO—1079) Advanced-safeguards systems de- 
velopment for chemical-processing plants. Final report for FY 
1980. Cartan, F.O. (ed.). (Exxon Nuclear Idaho Co., Inc., 
Idaho Falls (USA)). Apr 1981. Contract AC07-79ID01675. 
33p. NTIS, PC A03/MF AO1. 

The program is installing a computer system to test and 
evaluate process monitoring as a new Safeguards function to sup- 
plement the usual physical security and accountability functions. 
Safeguards development sensors and instruments installed in the 
Idaho Chemical Processing Plant (ICPP) provide information via a 
data acquisition system to a Safeguards analysis computer. The 
monitoring function can significantly enhance current material con- 
trol (accountability) and containment surveillance capabilities for 
domestic and international Safeguards uses. Installation of sensors 
and instruments in the ICPP was more than 75% complete in FY- 
1980. Installation work was halted at the request of ICPP oper- 
ations near the end of the year to eliminate possible conflict with 
instrument calibrations prior to plant startup. Some improvements 
to the computer hardware were made during FY-1980. Sensor and 
instrument development during FY-1980 emphasized device testing 
for ICPP monitoring applications. Pressure transducers, pressure 
switches, a bubble flowmeter, and load cells were tested; an ultra- 
sonic liquid-in-line sensor was developed and tested. Work on the 
portable, isotope-ratio mass spectrometer led to the comparison of 
the HP quadrupole instrument with a small magnetic instrument 
and to the selection of the quadrupole. 


19911 (LA—8803-MS) Test and evaluation of the dual- 
range coincidence counter at the Savannah River Plant. Enss- 
lin, N.; Gibbs, A.; Denard, C.; Deason, P. (Los Alamos Na- 
tional Lab., NM (USA)). Apr 1981. Contract W-7405-ENG- 
36. 24p. NTIS, PC A02/MF AOl. 

This report describes the test and evaluation of a Los 
Alamos National Laboratory-designed dual-range neutron coinci- 
dence counter at the Savannah River Plant Separations Area. A va- 
riety of incoming plutonium metal and oxide shipments were as- 
sayed with the counter. Assay accuracies were 2% | o for pure 
metal, about 10% 1 o for impure metal, and 3% | o for oxide that 
was analyzed on a batch-by-batch basis. 


19912 (LA-UR—81-1368) Role of materials accounting in 
integrated safeguards systems for reprocessing plants. Hak- 
kila, E.A.; Gutmacher, R.G.; Markin, J.T.; Shipley, J.P.; 
Whitty, W.J. (Los Alamos Scientific Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 7p. (CONF-810502—4). 
NTIS, PC A02/MF AOl1. 

From 3. symposium on safeguards and nuclear material man- 
agement; Karlsruhe, F.R. Germany (6 May 1981). 

Integration of materials accounting and containment/surveil- 
lance techniques for international safeguards requires careful exami- 
nation and definition of suitable inspector activities for verification 
of operator's materials accounting data. The inspector's verification 
procedures are designed to protect against data falsification and/or 
the use of measurement uncertainties to conceal missing material. 
Materials accounting activities are developed to provide an effec- 
tive international safeguards system when combined with contain- 
ment/surveillance activities described in a companion paper. 


19913 (LA-UR—81-1369) Demonstration of near-real- 
time accounting at the AGNS Barnwell Plant. Cobb, D.D.; 
Dayem, H.A.; Baker, A.L. (Lawrence Livermore National 
Lab., CA (USA)). 1981. Contract W-7405-ENG-36. 7p. 
(CONF-810502—6). NTIS, PC A02/MF AO1. 

From 3. symposium on safeguards and nuclear material man- 
agement; Karlsruhe, F.R. Germany (6 May 1981). 

Near-real-time nuclear materials accounting is being demon- 
strated in a series of experiments at the Allied-General Nuclear 


Services Barnwell Nuclear Fuels Plant. Each experiment consists of 
operating the second and third plutonium cycles continuously for 1 
week using uranium solutions. Process data are collected in near- 
real time by the AGNS computerized nuclear materials control and 
accounting system, and the data are analyzed for diversion using 
decision analysis techniques developed and implemented by Los 
Alamos. Although the measurement system primarily consists of 
process control measurements that have not been optimized for 
near-real-time accounting, the results of a series of diversion tests 
show that diversion and unexpected losses from the process area 
can be detected. 


19914 (MLM—2828(OP)) Results of field tests of a 
transportable calorimeter assay system. Rakel, D.A.; Lem- 
ming, J.F.; Rodenburg, W.W.; Duff, M.F.; Jarvis, J.Y. 
(Mound Facility, Miamisburg, OH (USA)). 1981. Contract 
AC04-76DP00053. 4p. (CONF-810502—7). NTIS, PC A02/ 
MF AOl. 

From 3. symposium on safeguards and nuclear material man- 
agement; Karlsruhe, F.R. Germany (6 May 1981). 

A transportable calorimetric assay system, developed for use 
by US Department of Energy inspectors, is described. The results 
of field tests at three DOE sites are presented. The samples meas- 
ured in these tests represent a variety of forms (ash, oxide, metal 
buttons), isotopic composition, and total plutonium content. 


19915 (SAND—81-1071C) Function of containment and 
surveillance in IAEA safeguards. de Montmollin, J.M.; Hart- 
man, W.F. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 6p. (CONF- 
810502—3). NTIS, PC A02/MF AO1. 
From 3. symposium on safeguards and nuclear material man- 
agement; Karlsruhe, F.R. Germany (6 May 1981). 
hat is understood to be the function of containment and 
surveillance (C/S) in IAEA safeguards influences both the develop- 
ment of system-concepts and the efforts to quantify system per- 
formance. The evolution of C/S as a safeguards measure is re- 
viewed; the role of C/S in present operations is described, and im- 
plications for quantification are discussed. 


19916 Single-component microcomputer network provides 
data-acquisition shelf-monitor system for special nuclear ma- 
terial real-time inventory. Ethridge, C.D.; Kuckertz, T.H.; 
Nicholson, N. (Los Alamos Scientific Lab., NM). IEEE (JIn- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science ; NS-26: No. 1, 672-678(Feb 1979). 

Special nuclear material in long-term storage in a vault is an 
attractive target for a diverter. A shelf-monitor system has been de- 
signed that will enable constant surveillance of this material using a 
variety of sensors. A single-component microcomputer collects data 
from a GM tube that monitors gamma emissions and from a scale 
that monitors the total weight of the container and contents. A net- 
work of the microcomputer shelf monitors reports that acquired 
data to a microcomputer for analysis, alarm if necessary, and stor- 
age. The objective of this research program has been to develop a 
reliable, inexpensive monitor network and associated data process- 
ing equipment capable of real-time monitoring. 8 figures. 


06 FUSION FUELS 


0602 Processing 


19917 (UCID—19038) Tritium inventory of a_ target 
factor in an ICF power plant. Sherohman, J.W. (Lawrence 
Livermore National Lab., CA (USA)). 7 May 1981. Con- 
tract W-7405-ENG-48. l6p. NTIS, PC A02/MF AO1. 

A preliminary parametric study has been performed to esti- 
mate the tritium inventory of a conjectured Target Factory. The 
inventory of a proposed tritiated fuel processing system was deter- 
mined as a function of production efficiency, storage factor, and 
time interval for the slowest processing step. Results indicated that 
a study of this type will be beneficial in evaluating possible process- 
ing schemes for the production of tritiated laser fusion targets. 





06 FUSION FUELS 
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19918 (UCRL—84499) Charged-particle coating. John- 
son, W.L.; Crane, J.K.; Hendricks, C.D. (Lawrence Liver- 
more National Lab., CA (USA)). 29 Aug 1980. Contract W- 
7405-ENG-48. 21p. (CONF-801037—39). NTIS, PC A02/ 
MF AOI. 

From American Vacuum Society conference; Detroit, MI, 
USA (13 Oct 1980). 

Advanced target designs require thicker (~ 300 ym) coat- 
ings and better surface finishes that can be produced with current 
coating techniques. An advanced coating technique is proposed to 
provide maximum control of the coating flux and optimum manipu- 
lation of the shell during processing. In this scheme a small beam of 
ions or particles of known incident energy are collided with a levi- 
tated spherical mandrel. Precise control of the incident energy and 
angle of the deposition flux optimizes the control of the coating 
morphology while controlled rotation and noncontact support of 
the shell minimizes the possibility of particulate or damage generat- 
ed defects. Almost infinite variability of the incident energy and 
material in this process provides increased flexibility of the target 
designs which can be physically realized. 


0608 Properties 


19919 (CONF-810527—3) Physics of fusion-fuel cycles. 
McNally, J.R. Jr. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 28p. NTIS, PC A03/MF 
AOl. 

From International conference on plasma science; Sante Fe, 
NM, USA (18 May 1981). 

The evaluation of nuclear fusion fuels for a magnetic fusion 
economy must take into account the various technological impacts 
of the various fusion fuel cycles as well as the relative reactivity 
and the required £’s and temperatures necessary for economic 
steady-state burns. This paper will review some of the physics of 
the various fusion fuel cycles (D-T, catalyzed D-D, D-*He, D-®Li, 
and the exotic fuels: *He*He and the proton-based fuels such as P- 
®Li, P-*Be, and P-''B) including such items as: (1) tritium inven- 
tory, burnup, and recycle, (2) neutrons, (3) condensable fuels and 
ashes, (4) direct electrical recovery prospects, (5) fissile breeding, 
etc. The advantages as well as the disadvantages of the different 
fusion fuel cycles will be discussed. The optimum fuel cycle from 
an overall standpoint of viability and potential technological con- 
siderations appears to be catalyzed D-D, which could also support 
smaller relatively clean, lean-D, rich-*He satellite reactors as well 
as fission reactors. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


19920 (UVA-ER—627-81U) Optimal control of a rotating 
cylinder partially filled with liquid (U). Progress report. Hen- 
dricks, S.L.; Carrington, C.K. (Virginia Univ., Charlottes- 
ville (USA). School of Engineering and Applied Science). 
Feb 1981. Contract AC05-760OR01779. 49p. NTIS, PC A03/ 
MF AOI. 

When a flexible rotor is partially filled with liquid there is a 
range of operating speeds over which the system is unstable. This 
report documents the attempts to control the motion of the rotor 
while operating in this unstable range by adding an external control 
force to the system. The governing equations are put in state space 
form and used in an optimal control (linear regulator) analysis. The 
governing equations for a two-dimensional inviscid fluid contained 
in two different rotor models have been developed. They give 
good results for the eigenvalues (frequencies and Qs). The optimal 
control analysis has not been completed due to numerical problems 
in the integration of the Riccati equation. 


19921 (ORNL-tr—4715) Irradiating device. DeBaryshe, 

P.G.; James, G.S.; Levy, R.H.; Lindenmeier, C.W. (Oak 

Ridge National Lab., TN (USA)). 11 Oct 1979. Translation 

<5 ewe Patent 2,912,294. 18p. NTIS, PC A02/ 
AOl. 
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The invention concerns an irradiating device for irradiating 
a three-dimensional region with a beam of radiation. In the separa- 
tion of isotopes with laser-induced isotope-selective photoexcitation, 
a three-dimensional flowing atmosphere of several isotopes is irradi- 
ated with laser radiation which is attuned to an isotope-selective 
photoexcitation. For an effective isotopic separation or enrichment 
all components in the vapor should be excited and ionized selec- 
tively within the three-dimensional space, and for this purpose the 
entire available energy of the laser should be used. While the prob- 
ability of absorption by any one particle is small, the probability of 
absorption can be improved by increasing the energy or intensity of 
the laser. This in turn requires long beam paths, with resultant 
problems in the orientation or adjustment of the beam, in order to 
assure an economically effective use of the beam energy. The utili- 
zation of the laser beam is improved by the invention which in- 
creases the probability of absorption of photons without extension 
of the beam over extremely long distances. The invention is espe- 
cially applicable to excitation and/or ionization of particles of a 
definite species of isotope in a transversely flowing region of vapor 
with particles of several isotopic species. 


0702 Radiation Sources 


19922 (LA-UR—81-1269) PHERMEX: Pulsed High- 
Energy Radiographic Machine Emitting X rays. Dick, R.D. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 25p. NTIS, PC A02/MF AOl1. 

The PHERMExX facility used to provide flash radiographs 
of explosives and explosive-driven metal systems is described. With 
this facility, precision radiographs of large objects containing mate- 
rials with high atomic number and high density are attainable. 
PHERMEX encompasses the high-current, three-cavity, 30-MeV 
linear electron accelerator; the 50-MHz-radiofrequency power 
source to drive the cavities; timing, firing, and signal detection 
system; and a data-acquisition system. Some unique features of 
PHERMExX are reliability; very intensive submicrosecond brems- 
strahlung source rich in 4- to 8-MeV x rays; less than 1.0-mm-diam 
spot size; precision determination of edges, discontinuities, and 
areal-mass distribution; and flash radiographs of large explosive sys- 
tems close to the x-ray target. Some aspects of the PHERMEX-up- 
grading program are discussed. The program will result (1) in an 
increased electron-beam energy to about 50 MeV, (2) the use of an 
electron-gun pulser that is capable of producing three time-adjust- 
able pulses for obtaining three radiographic pictures of a single ex- 
plosive event, (3) an increased electron injection energy of 1.25 
MeV, (4) the capability for recording high-speed signals, and (5) 
the use of computers to assist the monitoring and control of the 
data-acquisition system and the PHERMExX accelerator. 


0703 Isotopic Power Supplies 


19923 (DOE/ET/33013—1) Nuclear-powered _ satellite 
studies. Final report, October 1, 1978-March 31, 1980. 
Kaplan, M.H. (Pennsylvania State Univ., University Park 
(USA). Dept. of Aerospace Engineering). Mar 1981. Con- 
tract AS02-76ET33013. 41p. NTIS, PC A03/MF AOl1. 

Progress achieved during the period October 1, 1978 to 
March 31, 1980, on US DOE Contract No. DE-AC02- 
76ET33013.M003 is reported. Discussions of several pertinent as- 
pects are included, e.g., schedule, personnel, and technology devel- 
opments. The reporting period represents the final 18 months of ac- 
tivities of a project which was designed to provide continuing sup- 
port in the area of nuclear space power technology. Important re- 
sults have been obtained and communicated to the scientific com- 
munity via publications and presentations. Project personnel have 
participated in point design efforts, a NASA Space Power Commit- 
tee, and periodically provided support to Department of Energy 
activities as the need arose. This final report is intended to summa- 
rize activities over the life of the project. 


19924 (ORNL/TM—7650) Testing of bellows for engi- 
neering systems. Part Il. McCoy, H.E. Jr.; McNabb, B. 
(Oak Ridge National Lab., TN (USA)). Apr 1981. Contract 
W-7405-ENG-26. 43p. NTIS, PC A03/MF AOI. 

Techniques were developed for performing elastic, creep, fa- 
tigue, and squirm tests on several specific geometries of Hastelloy 
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X and type 347 stainless steel bellows. The fatigue cycle studies 
was complex and included time, temperature strain, and internal 
pressure as variables. A programmable calculator was used to con- 
trol the test and record data. Fatigue failures occurred by typical 
high-temperature deformation modes, and observed lifetimes were 
close to those predicted by the designer. In creep tests where bel- 
lows length was restrained, individual convolutions widened while 
the gaps between convolutions contracted. Deformation during 
creep was often very inhomogeneous. Nevertheless, this test pro- 
gram showed that bellows can be designed and characterized for 
engineering service. 


08 HYDROGEN 
0801 Production 


REFER ALSO TO CITATION(S) 20387, 20643, 20648 


19925 (CONF-810248—1) Using plants for hydrogen pro- 
duction. Greenbaum, E. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 22p. NTIS, PC 
A02/MF AOl1. 

From Annual meeting of the Southern Section of the Ameri- 
can Society of Plant Physiologists; Atlanta, GA, USA (1 Feb 1981). 

The objective of this program is to make a quantitative as- 
sessment of the potential for using marine algae for producing hy- 
drogen and oxygen from sea water. The approach is to screen se- 
lected species of green algae for simultaneous photoproduction of 
hydrogen and oxygen. Six marine green algae have been identified 
as having this property. The limiting step of algal hydrogen pro- 
duction is turnover time. This report contains data on the first si- 
multaneous measurement of the turnover times of steady-state pho- 
tosynthetic hydrogen and oxygen production. An instrument for 
measuring the absolute yield of hydrogen or oxygen per saturating 
single-turnover flash of light has been designed and built as part of 
this research program. 


19926 (DOE/OR/03054—1, pp 27-37) Hydrogen genera- 
tion for expanded-bed hydrocracking: tail gas reforming vs 
coal gasification. Morris, S.M.; Bixler, A.D. 1980. NTIS, PC 
A10/MF AOl1. 

In SRC-I quarterly technical report, July-September 1980. 

The liquefaction area of the SRC-I Demonstration Plant re- 
quires 54 MM scfd of hydrogen to process 6000 tpd of Kentucky 
No. 9 coal (moisture free). This much hydrogen can be made by 
passing the residue from the Kerr-McGee critical solvent deashing 
(CSD) process through two four-headed GKT gasifiers. The pro- 
jected SRC recovery rate of 82.7%, based on the feed to the Kerr- 
McGee unit (81.8% based on the reaction SRC yield), will provide 
sufficient SRC rejection to the residue stream to approximately bal- 
ance the plant’s hydrogen requirement. The expanded-bed SRC hy- 
drocracker facility, when converting one-third of the solid product 
at maximum rates to distillates, will require an additional 24 MM 
scfd of hydrogen. During Phase 0 it was assumed that this addition- 
al hydrogen would be provided by tail gas reforming, but ICRC 
now recommends switching to incremental coal gasification in a 
third four-headed GKT gasifier. In this report we compare the re- 
forming option with all gasification and provide the following evi- 
dence to support our recommendation for all gasification: all gasifi- 
cation offers the flexibility to provide additional operability during 
variations in SRC recovery rates in the Kerr-McGee Process; all 
gasification will cause only a slight decrease in plant efficiency; the 
installed cost differential between options is modest, and all gasifi- 
cation will result in a lower required selling price; and finally, the 
switch will have a negligible schedule impact. 


19927 (LA-UR—81-1279) Advanced thermochemical hy- 
drogen cycles. Hollabaugh, C.M.; Bowman, M.G. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 16p. (CONF-810535—1). NTIS, PC A02/MF 
AOl. 

From Chemical/hydrogen energy systems program semian- 
nual contracts review; Arlington, VA, USA (13 May 1981). 

The overall objective of this program is to contribute to the 
development of practical thermochemical cycles for the production 
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of hydrogen from water. Specific goals are: investigate and evalu- 
ate the technical and economic viability of thermochemical cycles 
as an advanced technology for producing hydrogen from water; in- 
vestigate and evaluate the engineering principles involved in inter- 
facing individual thermochemical cycles with the different thermal 
energy sources (high temperature fission, solar, and fusion); and 
conduct a continuing research and development effort to evaluate 
the use of solid sulfates, oxides and other compounds as potentially 
advanced cycles and as alternates to H2SO, based cycles. Basic 
thermochemistry studies have been completed for two different 
steps in the decomposition of bismuth sulfate. Two different bis- 
muth sulfate cycles have been defined for different sulfuric acid 
strengths. The eventual best cycle will depend on energy required 
to form sulfuric acid at different concentrations. A solids decompo- 
sition facility has been constructed and practical studies of solid de- 
compositions are being conducted. The facility includes a rotary 
kiln system and a dual-particle fluidized bed system. Evaluation of 
different types of cycles for coupling with different heat sources is 
continuing. 


19928 Thermochemical cyclic system for splitting water 
and/or carbon dioxide by means of cerium compounds and re- 
actions useful therein. Bamberger, C.E.; Robinson, P.R. (to 
Department of Energy). US Patent 4,237,105. 2 Dec 1980. 
Filed date 20 Jun 1979. vp. 

PAT-APPL-050379. 

A thermochemical cyclic process for producing hydrogen 
from water comprises reacting ceric oxide with monobasic or diba- 
sic alkali metal phosphate to yield a solid reaction product, oxygen 
and water. The solid reaction product, alkali metal carbonate or bi- 
carbonate, and water, are reacted to yield hydrogen, ceric oxide, 
carbon dioxide and trialkali metal phosphate. Ceric oxide is recy- 
cled. Trialkali metal phosphate, carbon dioxide and water are react- 
ed to yield monobasic or dibasic alkali metal phosphate and alkali 
metal bicarbonate, which are recycled. The cylic process can be 
modified for producing carbon monoxide from carbon dioxide by 
reacting the alkali metal cerous phosphate and alkali metal carbon- 
ate or bicarbonate in the absence of water to produce carbon mon- 
oxide, ceric oxide, carbon dioxide and trialkali metal phosphate. 
Carbon monoxide can be converted to hydrogen by the water gas 
shift reaction. 


0806 Industrial And Commercial Use 


REFER ALSO TO CITATION(S) 20430 


0808 Properties 


REFER ALSO TO CITATION(S) 20458, 20608, 20668 
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REFER ALSO TO CITATION(S) 19685, 19693, 19750, 19957, 19963, 19963, 
19983, 19984, 19984, 19986, 19987, 19987, 19996, 19997, 19998, 19999, 19999, 
20000, 20000, 20001, 20001, 20020, 20352, 20619, 20668 


19929 (DOE/ET/10283—T3) Experimental program for 
the development of peat gasification. Monthly status report, 
February 1-February 28, 1981. (Institute of Gas Technology, 
Chicago, IL (USA)). Mar 1981. Contract ACO1-76ET 10283. 
13p. (FE—2469-69). NTIS, PC A02/MF AOl1. 

In Task 1 (Single-Stage Fluidized-Bed Gasification Tests), 
one test was conducted with Minnesota peat in the process devel- 
opment unit (PDU), using steam and oxygen. The test was per- 
formed at a pressure of 268 psia, a fluidization velocity of 1.0 ft/s, 
and an average bed temperature of 1680°F. The objective was to 
determine the effects of high feed moisture content (22-weight-per- 
cent moisture) and low gasification pressure on the gasification 
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characteristics of peat. Most of the previous tests had been con- 
ducted at a nominal pressure of 500 psia. The test was successful; 
about | hour of steady-state operation was achieved before sinter- 
ing began and the test was ended. The results of a test conducted 
previously with Minnesota peat containing about 8-weight-percent 
moisture were analyzed and are presented this month. The test was 
conducted at an average bed temperature of 1700°F, a pressure of 
522 psia, and a steam-to-carbon feed ratio of 1.1 mol/mol; it 
achieved a carbon conversion of about 84%. In Task 2 (Wet-Car- 
bonization PDU-Scale Tests), orders were placed for long-lead-time 
equipment for the PDU. The design and specifications for the 
slurry heater/cooler system and the shell-and-tube heat exchangers 
have been finalized. The installation of the instrumentation and the 
control panel for the PDU is continuing. In Task 3 (Kinetic Data 
on Alaska and Florida Peats), efforts were made to obtain repre- 
sentative samples of peats from Alaska and Florida. A sample of 
Florida reed-sedge peat has been obtained and is being analyzed. 
Samples of Alaskan peat have been taken by the company conduct- 
ing the US Department of Energy (DOE) peat resource assessment 
work; however, they have not yet been received. In Task 4 (Effect 
of Dewatering Methodology on Peat Gasification), efforts to obtain 
peat dewatered by various methods were continued. 


19930 (SERI/TR—09076-1) Evaluation of methane pro- 
duction from wet stillage and the nutritional value of the resi- 
due. Final report. Ward, G.M.; Murphy, V. (Colorado State 
Univ., Fort Collins (USA)). Jan 1981. Contract AC02- 
77CH00178. 35p. NTIS, PC A03/MF AOl1. 

Wet stillage was obtained from a farm still at Campo, Colo- 
rado that used both corn and milo as feedstocks. The mash was 
passed through the still and the stillage was run through a screw 
press which resulted in two streams: a solid fraction containing 
about 38% solids and a thin stillage fraction containing 5% silo. 
Methane production was evaluated in a laboratory fermenter of 1-L 
capacity for samples of the solid fraction and for one sample of the 
thin stillage. The original stillage and the residue remaining after 
methane digestion were evaluated as livestock feed by means of the 
standard in vitro dry matter digestibility method (IVDMD). Meth- 
ane represented 50 to 70% of the gas production. Methane produc- 
tion ranged from 300 to 500 L/kg of solids after fermenting 22 to 
24 days, and was essentially the same whether crop or milo was the 
feedstock. One sample of thin stillage performed similar to the solid 
fraction on dry matter basis. The IVDMD of the original stillage 
averaged 53%, while the residue after methane digestion was only 
12%. An economic analysis based upon current prices and the data 
from this experiment indicated that the total stillage produced from 
one bushel of grain (25 kg) would be valued at $1.29 as a protein 
supplement for cattle, 30 cents as fertilizer, or 32 cents, 76 cents, or 
88 cents respectively as a replacement for natural gas, propane, or 
diesel fuel. The same amount of grain would also leave 5% dry 
matter, for a value of 19 cents as livestock feed and 17 cents as a 
replacement for propane. Based on these conclusions, we recom- 
mend pressing the stillage, feeding the solids to ruminant animals, 
and fermenting the liquid for methane, which may provide one 
fourth of the energy for distillation. 


19931 (DOE/IR/05106—T32) Landfill gas recovery in 
Baltimore City. (Public Technology, Inc., Washington, DC 
(USA)). [nd]. Contract FG02-78IR05106. 2p. NTIS, PC 
A02/MF AOI. 

Residential refuse is composed of about 70 percent organic 
materials, such as paper, yard trimmings, and food waste. When 
buried in a landfill, this organic matter is metabolized by certain mi- 
croorganisms which can live in the absence of oxygen. In the proc- 
ess, a gas mixture consisting primarily of carbon dioxide and meth- 
ane (the principal component of natural gas) is produced. The City 
of Baltimore is conducting a study to determine the feasibility of 
landfill gas recovery from its major sanitary landfill. 
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REFER ALSO TO CITATION(S) 19677, 19930, 19958, 19959, 19962, 19977, 
19978, 19979, 19985, 20352, 20451, 20452 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 19980 


19932 (EPRI-CS—1802) Laboratory evaluation of the 
impact of drying and screening on refuse-derived fuel quality. 
Final report. Diaz, L.F.; Glaub, J.G.; Trezek, G.J. (Cal Re- 
covery Systems, Inc., Richmond, CA (USA)). Apr 1981. 
55p. NTIS, PC A04/MF AO1. 

Samples of refuse-derived fuel (RDF), normally cofired with 
coal at the Wisconsin Electric Power Company’s Oak Creek Sta- 
tion, were analyzed to determine the impact of thermal drying and 
screening on the quality of RDF. Parameters included in the analy- 
sis were (1) size distribution according to seven size classes; (2) 
composition in terms of paper, plastic, wood, miscellaneous, nonfer- 
rous metals, glass, and fines; (3) proximate analysis, namely mois- 
ture, ash, volatile solids, and fixed carbon; (4) heating value and 
combustible chlorides; and (5) mineral content of the ash. The re- 
sults of the analyses show that the RDF contains a substantial 
amount of fine, inorganic material. Removal of this material would 
improve the quality of the fuel by increasing the heating value and 
decreasing the ash content. As expected, due to the moisture con- 
tent of the material, the heating value of air-dried RDF is signifi- 
cantly higher than that of the as-received RDF. 


19933 (DOE/IR/05106—T26) Energy recovery in Metro- 
Dade County. (Public Technology, Inc., Washington, DC 
(USA)). [nd]. Contract FG02-78IR05106. 2p. NTIS, PC 
A02/MF AO1. 

In a draft report issued by the Metropolitan Dade County 
Planning Department, it is reported that Dade County depends 
almost entirely on oil, natural gas, and nuclear fuel to meet its 
energy needs. Consequently, one of the energy policies proposed by 
the Commission is that the recyclying of materials and products 
should be encouraged when the recycling process is economical, 
energy efficient, and environmentally sound. Two energy recovery 
projects, one old and one new, which embody the goal of this 
policy are described. In fiscal 1978, an average of 408,000 cubic 
feet of digestor was recovered from the anaerobic digestors at the 
Virginia Key Central District Wastewater Treatment Plant. The di- 
gester gas, with a heat content of 720 Btu’s/cubic feet, is treated, 
stored and burned in internal combustion engines which drive 
blowers that supply air to the activated sludge tanks. With No. 2 
fuel oil prices at $.60 per gallon, it is estimated that about $453,000 
per year (755,000 gallons/year) are saved in fuel costs. In April, 
1979, construction began in Dade County on the largest resource 
recovery facility in the US to incorporate the wet processig ap- 
proach to energy recovery from waste. In this approach water is 
added to the waste stream to form a slurry. The slurry is then treat- 
ed using processes developed for the pulp and paper industry, such 
as centrifugation, screening, thickening, and dewatering. The fuel 
that is produced contains from 20 to 50% moisture and has a heat- 
ing value of about 3000 to 5000 Btu’s/Ib. In addition, steel, alumi- 
num, glass, and mixed nonferous metals will be recovered. 


13 HYDRO ENERGY 


REFER ALSO TO CITATION(S) 20352 


19934 (DOE/RA/23212—T1) Green Mountain Power 
Corporation Bolton Falls hydroelectric redevelopment. First 
annual report. (Green Mountain Power Corp., Burlington, 
VT (USA)). Mar 1981. Contract FCO7-79RA23212. 26p. 
NTIS, PC A03/MF AOl1. 

The Bolton Falls (Vermont) Hydroelectric Redevelopment 
Project is summarized in terms of what was planned, what has hap- 
pened, and what may be expected in the future. Since this is the 
first annual report, results of work carried out in the latter part of 
1979, namely, the preliminary engineering and environmental work 
involved in the preparation of the FERC License Application, are 
included. 
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19935 (DOE/CE/04934—45) Manual for development of 
small scale hydroelectric projects by public entities. (Franklin 
Pierce Law Center, Concord, NH (USA). Energy Law 
Inst.). Mar 1981. Contract AS02-78RA04934. 40p. NTIS, 
PC A03/MF AOl1. 

This manual is designed to provide guidance to towns, cities, 
counties and other political subdivisions which are interested in un- 
dertaking or participating in small scale hydroelectric (SSH) devel- 
opment within or close to their territorial boundaries. The manual 
is primarily directed to those political subdivisions which either 
own or have access to a site, are interested in exploring the pros- 
pects for development of the site and do not have longstanding ex- 
perience in the electric power development. For purposes of this 
manual a small scale hydroelectric project is a project of 25 to 30 
MWs or less and utilizes an existing dam or structure or utilizes the 
site characteristics of partially breached dams or structures. As the 
reader will observe from the discussion that follows, several incen- 
tives under federal and state law have been implemented which 
favor small scale hydroelectric development at existing sites. This 
manual is designed to assist political subdivisions in taking advan- 
tage of these incentives and devising strategies for development. 
The manual will provide information to political subdivisions as to 
what to expect in the development process and the kinds of in- 
formed questions to ask of paid advisers. The manual, however, 
cannot be and should not be used as a substitute for competent 
advice and assistance from experienced lawyers, engineers, account- 
ants and financing experts. 


19936 (DOE/R9/10031—T2) Hydroelectric power in 
Hawaii: a reconnaissance survey. (Hirai (W.A.) and Asso- 
ciates, Inc., Hilo, HI (USA)). Feb 1981. Contract FC49- 
80R910031. 205p. NTIS, PC A10/MF AOI1. 

The major conclusion of this study is that hydropower re- 
sources in the State of Hawaii are substantial, and they offer the 
potential for major increases in hydropower generating capacity. 
Hydropower resources on all islands total about 50 megawatts of 
potential generating capacity. Combined with the 18 megawatts of 
existing hydropower capacity, hydropower resources potentially 
could generate about 307 million kilowatt-hours of electric energy 
annually. This represents about 28% of the present combired elec- 
tricity needs of the Neighbor Islands - Kauai, Molokai, Maui, and 
the Big Island. Hydropower resources on Kauai equal 72% of that 
island's electricity needs; on Molokai, 40%; on the Big Island, 20%; 
and on Maui, 18%. The island of Oahu, however, has only small 
hydropower resources, and could only generate a negligible portion 
of its electricity needs from this energy source. Existing and future 
(potential) hydropower capacities are summarized, and annual out- 
puts for each island are estimated. Future hydropower facilities are 
subdivided into two categories, which show how much of the po- 
tential capacity is being actively considered for development, and 
how much is only tentatively proposed at the time. 


19937 (FERC—0081) Water resources appraisals for hy- 
droelectric licensing. Planning status report. (Federal Energy 
Regulatory Commission, Washington, DC (USA). Office of 
Electric Power Regulation). Mar 1981. 15p. NTIS, PC 
A02/MF AOl1. 

This is one of a series of revised Planning Status Reports for 
major river basins in the United States. The original reports, which 
were prepared several years ago, are being revised as part of a pro- 
gram of Water Resources Appraisals for Hydroelectric Licensing. 
The revised reports provide updated information on water re- 
sources for use by the Federal Energy Regulatory Commission and 
its staff when considering hydroelectric licensing and other work. 
This report presents data on water resource developments, existing 
and potential, and on water use by existing and projected steam- 
electric generating facilities in the Black River Basin in New York. 
The information presented was abstracted from available sources 
and involved no new analyses. Information is current as of Decem- 
ber 1980 unless otherwise indicated. 
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19938 (DOE/RA—12117) Project design criteria manual: 
Upper Mechanicville Hydroelectric Redevelopment Project. 
(Acres American, Inc., Buffalo, NY). Dec 1980. Contract 
FCO07-801D 12117. 101p. NTIS, PC A06/MF AOl1. 

The design criteria presented in this manual are to be used as 
the bases for the detailed design for the Upper Mechanicville (NY) 
Hydroelectric Redevelopment Project. The manual refers to codes 
and standards which are to be used in the design of the project. 
Design approaches not covered by existing codes and standards are 
also given for all phases of the project. The manual is divided into 
six sections: civil design, hydraulic design, geotechnical design, 
electrical systems, mechanical systems, and major equipment. These 
design criteria are to be used as a guide for design. When changes 
become necessary, these shall be documented by the engineer re- 
sponsible for the design. This documentation shall be sent to the 
Project Engineer and Project Manager for submission to the client 
for reference. The documentation shall specify the reason for the 
change and shall be routed to all Department Coordinators. 


19939 (DOE/RA/23215—2) Turlock Lake Powerhouse. 
Turlock Irrigation District design report and operations 
manual, (Turlock Irrigation District, CA (USA)). Jan 1981. 
Contract FC07-79RA23215. 57p. NTIS, PC A04/MF AO1. 

The development of equipment selection and design is out- 
lined and operational criteria for the hydroelectric power drop at 
the Turlock Lake California Powerhouse are established. 


19940 How to tailor your QA program to fit your needs: 
for a hydroelectric project. Kulchak, R.D. (Morrison-Knud- 
sen Company, Inc., Boise, ID). pp A3.1-A3.6 of Sixth 
annual national Energy Division conference. Milwaukee, 
WI; American Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

You have probably heard that a camel is a horse that was 
designed by a committee or that an elephant is a mouse designed to 
government standards. In response to the recent trend in the con- 
struction industry to establish a formal Quality Assurance Program 
for our work, we as contractors, must avoid duplicating both of the 
above. Quality has been defined as fitness for use and the quality 
function as those activities through which we achieve fitness for 
use. This paper describes how we at Morrison-Knudsen have devel- 
oped our Quality Assurance Program to achieve fitness for use. 
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REFER ALSO TO CITATION(S) 19935, 19953 


19941 (DOE/ID/01570—T18) Hydropower computerized 
reconnaissance package version 2.0. Broadus, C.R. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Apr 1981. 
Contract AC07-761D01570. 131p. (IDO—10092). NTIS, PC 
A07/MF AOl. 

The Hydropower Computerized Reconnaissance (HCR) 
Package is a computerized preliminary engineering and economic 
study package for small hydroelectric projects which consists of 
three programs developed at the Idaho National Engineering Labo- 
ratory. One engineering program evaluates the flow characteristics 
of a site and determines the energy generated for various turbine 
configurations and two economic programs provide two levels of 
economic studies depending upon the amount of site-specific infor- 
mation available. An Apple II computer is utilized to provide a 
quick-turnaround capability. The models and methods used in the 
HCR package are described, and information is provided on pro- 
gram application, sample run sessions, program outputs, and listings 
of the main programs. 





13 HYDRO ENERGY 
1306 Environmental Aspects 


1306 Environmental Aspects 


REFER ALSO TO CITATION(S) 20973, 21036 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 20352, 20357 


19942 (ORNL/TM—7690/V1) Energy-saving impacts of 
DOE's conservation and solar programs (an ORNL/MITRE 
study performed in 1980). Volume 1. Executive summary and 
analysis overview. Barnes, R.W.; Blue, J.L.; Boyd, D.M. 
(Oak Ridge National Lab., TN (USA)). May 1981. Contract 
W-7405-ENG-26. 68p. NTIS, PC A04/MF AOI. 

The executive summary of a study to assess the energy- 
saving and oil-saving impacts of DOE’s solar and energy conserva- 
tion programs is presented followed by an analysis overview. The 
following are presented in the overview: policy planning and evalu- 
ation function of DOE's Office of Conservation and Solar Energy; 
ORNL/MITRE study; key features of the ORNL/MITRE study; 
overview of baseline analysis; program impact assessments; analysis 
of results; and study caveats. (MCW) 


19943 (ORNL/TM—7690/V2) Energy-saving impacts of 
DOE's conservation and solar programs (an ORNL/MITRE 
study performed in 1986). Volume 2. Historical trends, details 
of sectoral analysis, and appendixes. Barnes, R.W.; Blue, 
J.L.; Boyd, D.M. (Oak Ridge National Lab., TN (USA)). 
May 1981. Contract W-7405-ENG-26. 49lp. NTIS, PC 
A21/MF AOl. 

An assessment of the energy-saving and oil-saving impacts of 
DOE's conservation and solar programs, analyzing most but not all 
of the programs, is presented. Energy and oil impacts were estimat- 
ed under a common set of assumptions concerning rising energy 
prices and economic growth. Historical trends in US energy con- 
sumption; buildings and community systems; industry; transporta- 
tion; solar; and energy storage systems; and Energy Management 
Partnership Act are titles of sections presented. Information pre- 
sented in the appendices includes: existing energy legislation; re- 
search, development, and demonstration projects included in the 
OIP program analysis; regionalization of transportation sector 
inputs; national solar legislation; and the Energy Management Part- 
nership Act and related acts. (MCW) 


19944 (P—500-80-062) Municipal solar utilities in Cali- 
fornia: marketing, financial and legal issues. Sanger, J.M.; 
Epstein, P.B. (Sanger (John M.) Associates, Inc., San Fran- 
cisco, CA (USA)). Dec 1980. 304p. California Energy Com- 
mission, Sacramento. 

A Municipal Solar Utility, a municipal-level organization, 
designed to promote the use of solar technologies within the local 
marketplace is discussed. Over the past 14 months, the cities of Ba- 
kersfield, Oceanside, Palo Alto, San Dimas, Santa Monica and 
Ukiah have worked on implementation plans to develop MSUs for 
their respective communities. An analysis of specific marketing, fi- 
nancial, and legal issues associated with the development of Munici- 
pal Solar Utilities is presented. Three service delivery packages are 
analyzed: (1) full service or direct model; (2) low-interest loan; and 
(3) facilitation or brokerage model. These models represent a vari- 
ety of potential organizational and program initiatives ranging from 
consumer education, capitalization and financing methods, to con- 
sumer protection from liabilities of owning, installing, and leasing 
solar equipment. The feasibility of local-level Municipal Solar Util- 
ity programs is demonstrated and the capability of communities to 
successfully initiate total energy programs is addressed. 


19945 (SERI/TR—743-786) Likely social impacts of pro- 
posed national-level policy initiatives. Piernot, C.A.; Roth- 
weiler, M.A.; Levine, A.; Crews, R. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Mar 1981. Contract 
AC02-77CH00178. 137p. NTIS, PC AO7/MF AO1. 

The results are described of an investigation of likely social 
effects of enacting nine proposed nauional-level policy initiatives to 
accelerate development and use of solar energy. This study is part 
of the Technology Assessment of Solar Energy Systems (TASE) 
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project supported by the US Department of Energy. The report 
presents general social impact information about the variety of 
ways in which the American people could be affected by enact- 
ment of these initiatives. It identifies the effects of each initiative on 
individuals, groups, organizations, communities, and society as a 
whole. In addition, it provides a framework for organizing a 
myriad of impact information into a set of conceptually exclusive 
impact categories. It illustrates that social impacts means effects on 
people as individuals, groups, organizations, and communities as 
well as on the infrastructure of society. Finally, it demonstrates the 
importance of specifying an audience of impact with a case example 
from the residential rental market. 


19946 Technical assessment of community solar future 
scenarios. Kremers, J.A. Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society ; 
5.1: 693-696(1980). (CONF-801016—(Vol.1)). Amherst, MA, 
USA (19 Oct 1980). 

The Kent Solar Project goal is to develop energy future sce- 
narios for the community based upon the input of a cross-section of 
the population. It has been primarily a non-technical development 
in an attempt to gain community commitment. Social/political/eco- 
nomic issues have been identified as the key obstacles in fulfilling 
the future scenarios. To communicate the feasibility of solar energy 
in Kent, Ohio an analysis of the economic potential for solar energy 
was developed. The Solar Project calls for 25 per cent reduction of 
present fossil fuel quantities in 1990, achievable by conservation 
measures, and a 50 per cent reduction in 2000, which necessitates 
solar technology implementation. The technical analysis is demon- 
strating the future scenarios to be both feasible and economically 
wise. The technical assessment requires an in-depth data base of ex- 
isting comsumption which is not easily identifiable. 


19947 Arizona Solar Energy Commission annual report, 
1979-1980. Phoenix, AZ; Arizona Solar Energy Commission 
(1980). 14p. (NP—1902445). 

Accomplishments are reported for the following: public edu- 
cation and information program; demonstration projects; and re- 
search and development projects. (MHR) 


19948 Arizona solar industries guide. Osborn, D.; Sears, 
R.; Stutzman, G.W.; Yamamoto, D. (comps.). Phoenix, AZ; 
Arizona Solar Energy Commission (1980). 175p. (NP— 
1902444). 

Consumer guides to solar domestic water heating and Arizo- 
na tax incentives for solar energy and insulation are presented. Two 
indexes are included to assist in identifying solar energy services 
and information sources. The first index is alphabetical; the second 
is organized by product or service. Information is included on indi- 
vidual related industries, information sources, professional services 
such as architects and engineers, and consulting firms. (MHR) 
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19949 (SERI/TR—642-761) Simplified clear sky model 
for direct and diffuse insolation on horizontal surfaces. Bird, 
R.E.; Hulstrom, R.L. (Solar Energy Research Inst., Golden, 
CO (USA)). Feb 1981. Contract AC02-77CH00178. 46p. 
NTIS, PC A03/MF AOl1. 

A detailed comparison was made between five simple broad- 
band models for clear sky global insolation. Compared models were 
those of Atwater and Ball, Davies and Hay, Watt, Hoyt, and Lacis 
and Hansen. A sixth simple model, called the Bird model, has been 
formulated by using parts of these five models and by comparison 
with the results from three rigorous radiative transfer codes. All of 
the simple models provide results that agree within < 10% with 
the three rigorous codes when the sun is in the zenith position. The 
Bird and Hoyt models agree within 3% with each other and with 
the results of the rigorous codes. However, the Bird model is easier 
to implement and has broader application than the Hcyt model. 
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19950 Analytical integration of the insolation on a shaded 
surface at any tilt and azimuth. Sharp, K. (Solar Environ- 
mental Eagineering Company, Inc., Fort Collins, CO). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar Energy Society ; 5.1: 166-170(1980). (CONF- 
801016—(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

An analytical solution is presented for calculation of the inte- 
grated daily beam radiation on a surface at any tilt and azimuth 
which is shaded by a simple overhang. The solution involves the 
determination of an integrated shaded tilted surface to horizontal 
surface insolation ratio, anti R/sub bs/, similar to the ratio, anti R/ 
sub b/, defined by Klein for an unshaded tilted surface. Four hour 
angles must be calculated, in addition to the sunrise and sunset hour 
angles, which correspond to transition to or from full shading and 
no shading of the surface. These hour angles represent the limits of 
five integration segments for which solutions can be defined. The 
resulting ratio, anti R/sub bs/, can be substituted for anti R/sub b/ 
in calculating the total radiation on a shaded surface. 


19951 Solar irradiance data for the passive designer. 
Healey, J.; Near, R.; Boston, J. (State Univ. of New York, 
Albany). Proceedings of the Annual Meeting - American Sec- 
tion of the International Solar Energy Society ; 5.1: 201- 
205(1980). (CONF-801016—(Vol.1)). Amherst, MA, USA 
(19 Oct 1980). 

Vertical slope solar irradiance data for Albany, NY from 
February 1980 through July 1980 for north, south, east, and west 
orientations are presented. Actual measurements are compared with 
values derived from simple models for predicting insolation on 
tilted surfaces from global horizontal data. 
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REFER ALSO TO CITATION(S) 20032 


19952 (LA-UR—81-1203) Regional variation in solar 
energy economic performance. Brunton, D.; Kirschner, C.; 
Ben-David, S.; Roach, F. (Los Alamos National Lab., NM 
(USA); New Mexico Univ., Albuquerque (USA)). 1981. 
Contract W-7405-ENG-36. 5p. (CONF-810509—35). NTIS, 
PC A02/MF AOl. 

From Annual conference of the International Solar Energy 
Society; Philadelphia, PA, USA (26 May 1981). 

The Los Alamos/UNM solar economic performance code 
(EASE-III) is used to indicate the extent of production function 
variations as applied to a Trombe wall solar design incorporated in 
a new home. The economic performance of the solar heated resi- 
dence is compared to the alternative non-solar home heated by the 
characteristic conventional fuel of each region. These economic re- 
sults are used to discuss the impact of subsidy programs. 


19953 (SERI/SP—741-1022) Cost of energy from some 
renewable and conventional technologies. Progress report, FY 
1980. (Solar Energy Research Inst., Golden, CO (USA)). 
Apr 1981. Contract AC02-77CH00178. 114p. NTIS, PC 
A06/MF AOl1. 

Up-to-date, consistent, and transparent estimates of the cost 
of delivered energy from a selected number of solar and renewable 
technologies were developed and these were compared with the 
costs of conventional alternatives meeting the energy needs in com- 
parable applications. Technology characterizations and cost assess- 
ments of representative systems relating to 23 solar and renewable 
resource technology/application pairs were performed. For each 
pair, identical assessments were also made for representative con- 
ventional (e.g., fossil fuel) competing systems. Section 2 summarizes 
the standardized methodology developed to do the technology 
characterizations and cost assessments. Assessments of technology/ 
application pairs relating to distributed applications are presented in 
Section 3. Central system assessments are presented in Section 4. 
(MCW) 


19954 Financing solar in Arizona. Kiefhaber, H.R.; 
Guertin, J.M.; Evans, D.L. Phoenix, AZ; Arizona Solar 
Energy Commission (1981). 99p. (NP—-1902440). $4.00. 

This workbook was prepared to supplement a special semi- 
nar for members of the banking and lending community and others 
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who need information on solar-related financing. An overview of 
the technical aspects of solar devices and a more detailed presenta- 
tion of financial considerations in making loans for solar devices are 
presented. (MHR) 


19955 Export potential for photovoltaic systems. Camp- 
bell, R. (Battelle Pacific Northwest Div., Richland, WA); 
Sommers, P. Energy Systems and Policy ; 5: No. 1, 25- 
72(1981). 

The export market potential of solar-photovoltaic power sys- 
tems is assessed in this paper. This technology is already cost com- 
petitive in a number of remote applications, but it cannot compete 
with grid power systems in developed countries at present. Project- 
ed cost reductions are likely to make the technology competitive in 
less-developed countries well before it is competitive in the United 
States. The rate at which the export market will grow will be af- 
fected by domestic and international market structures, product 
cycle effects, governmental policies, and learning-curve phenom- 
ena. Some initial stimulation of the photovoltaic industry by the 
government may be required to begin large-scale production and 
exporting. Two possible policies are to create an expanded demon- 
stration program for export applications and to create mechanisms 
to reduce the risks of obsolescence by manufacturers using first- 
generation cell-production technologies. 
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19956 (CONF-800154—) Potential environmental conse- 
quences of ocean thermal energy conversion (OTEC) plants. 
A workshop. Walsh, J.J. (ed.). (Brookhaven National Lab., 
Upton, NY (USA)). May 1981. Contract AC02-76CH00016. 
63p. NTIS, PC A04/MF AOl1. 

From Potential environmental consequence of ocean thermal 
energy conversion conference; Upton, NY, USA (22 Jan 1980). 

The concept of generating electrical power from the tem- 
perature difference between surface and deep ocean waters was ad- 
vanced over a century ago. A pilot plant was constructed in the 
Caribbean during the 1920's but commercialization did not follow. 
The US Department of Energy (DOE) earlier planned to construct 
a single operational 1OMWe Ocean Thermal Energy Conversion 
(OTEC) plant by 1986. However, Public Law P.L.-96-310, the 
Ocean Thermal Energy Conversion Research, Development and 
Demonstration Act, and P.L.-96-320, the Ocean Thermal Energy 
Conversion Act of 1980, now call for acceleration of the develop- 
ment of OTEC plants, with capacities of 100 MWe in 1986, 500 
MWe in 1989, and 10,000 MWe by 1999 and provide for licensing 
and permitting and loan guarantees after the technology has been 
demonstrated. 
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19957 (DOE/CS/83004—2) Development of hydrocon- 
version of biomass to synthetic fuels. Technical progress 
report, October 1-December 31, 1980. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). Apr 1981. Contract AC02- 
80CS83004. SOp. NTIS, PC A03/MF AOl1. 

The physical and chemical characterization tests with maple 
hardwood were completed. Corn stover tests are in progress. The 
maple hardwood had uniform properties for various size fractions 
unlike the Douglas fir hog fuel. The ash fusion temperatures for 
maple hardwood were measured up to 2700°F, which is significant- 
ly higher than those for coal ash. Studies were conducted to deter- 
mine the fluidized behavior of mixtures of sand and 5 to 67 vol % 
of char. Measurements of the bed pressure drop and fluidizing gas 
velocity were made at several bed heights. At fluidization gas ve- 
locities below that of pure sand, the sand provided smooth fluidiza- 
tion and good mixing with the larger, lower density char particles. 
Drying aspects of maple were examined in terms of front-end 
drying that will use recovered waste heat. This is important be- 
cause a constant-moisture feedstock is preferred. Initial thermoba- 
lance tests of low-temperature drying typical of front-end, recov- 
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ered-heat systems were conducted. Linear, well-defined behavior 
was found for moisture loss in time. Nonisothermal thermobalance 
runs were made to define temperatures where significant reactions 
occur and to establish if there is any effect of particle size. Rapid 
heat-up rate devolatilization of maple hardwood was studied in a 
free-fall apparatus able to feed and collect large quantities (g/min) 
of material. Greater than 75% conversion was obtained in less than 
0.3 second, and higher hydrogen pressure increased the light hy- 
drocarbon product yield. Isothermal thermobalance experiments 
were conducted to establish the kinetics of the steam-char reaction. 
A first-order kinetic model was developed. Further work involved 
a confirmation of the PDU design values in terms of the informa- 
tion developed in the above work. Additional PDU design details 
were completed. 


19958 (DOE/CS/83010—1) Study of the production of 
ethanol from sugar beets for use as a motor fuel. Final report, 
February 1, 1980-April 30, 1981. Baird, H.W. (Scottsbluff- 
Gering Payroll Development Foundation, Inc., Scottsbluff, 
NE (USA)). 27 Apr 1981. Contract AC02-80CS83010. 41p. 
NTIS, PC A03/MF AO1. 

This study was performed to assess the feasibility of produc- 
ing fuel ethanol from sugar beets. Sugar beets are a major agricul- 
tural crop in the area and the beet sugar industry is a major em- 
ployer. There have been some indications that increasing competi- 
tion from imported sugar and fructose sugar produced from corn 
may lead to lower average sugar prices than have prevailed in the 
past. Fuel ethanol might provide an attractive alternative market 
for beets and ethanol production would continue to provide an in- 
dustrial base for labor. Ethanol production from beets would utilize 
much of the same field and plant equipment as is now used for 
sugar. It is logical to examine the modification of an existing sugar 
plant from producing sugar to ethanol. The decision was made to 
use Great Western Sugar Company’s plant at Mitchell as the exam- 
ple plant. This plant was selected primarily on the basis of its 
independence from other plants and the availability of relatively 
nearby beet acreage. The potential feedstocks assessed included 
sugar beets, corn, hybrid beets, and potatoes. Markets were assessed 
for ethanol and fermentation by-products saleability. Investment 
and operating costs were determined for each prospective plant. 
Plants were evaluated using a discounted cash flow technique to 
obtain data on full production costs. Environmental, health, safety, 
and socio-economic aspects of potential facilities were examined. 
Three consulting engineering firms and 3 engineering-construction 
firms are considered capable of providing the desired turn-key engi- 
neering design and construction services. It was concluded that the 
project is technically feasible. (DMC) 


19959 (DOE/CS/83010—T1) Feasibility of converting a 
sugar beet plant to fuel ethanol production. Hammaker, G.S.; 
Pfost, H.B.; David, M.L.; Marino, M.L. (Development 
Planning and Research Associates, Manhattan, KS (USA)). 
Apr 1981. Contract AC02-80CS83010. 228p. NTIS, PC 
Al1/MF AOI. 

This study was performed to assess the feasibility of produc- 
ing fuel ethanol from sugar beets. Sugar beets are a major agricul- 
tural crop in the area and the beet sugar industry is a major em- 
ployer. There have been some indications that increasing competi- 
tion from imported sugar and fructose sugar produced from corn 
may lead to lower average sugar prices than have prevailed in the 
past. Fuel ethanol might provide an attractive alternative market 
for beets and ethanol production would continue to provide an in- 
dustrial base for labor. Ethanol production from beets would utilize 
much of the same field and plant equipment as is now used for 
sugar. It is logical to examine the modification of an existing sugar 
plant from producing sugar to ethanol. The decision was made to 
use Great Western Sugar Company's plant at Mitchell as the exam- 
ple plant. This plant was selected primarily on the basis of its 
independence from other plants and the availability of relatively 
nearby beet acreage. The potential feedstocks assessed included 
sugar beets, corn, hybrid beets, and potatoes. Markets were assessed 
for ethanol and fermentation by-products saleability. Investment 
and operating costs were determined for each prospective plant. 
Plants were evaluated using a discounted cash flow technique to 
obtain data on full production costs. Environmental, health, safety, 
and socio-economic aspects of potential facilities were examined. 
Three consulting engineering firms and 3 engineering-construction 
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firms are considered capable of providing the desired turn-key engi- 
neering design and construction services. It was concluded that the 
project is technically feasible. (DMC) 


19960 (DOE/ER/03326—100) Photochemistry and enzy- 
mology of photosynthesis. Progress report, November 1, 1980- 
March 31, 1981. Radmer, R.; Golbeck, J.; Velthuys, B. 
(Martin Marietta Corp., Baltimore, MD (USA)). Apr 1981. 
Contract AC02-76ER03326. 13p. NTIS, PC A02/MF AOl1. 
The results of progress made in the study of mechanisms of 
photosynthesis during the last quarter are reported. Mass spectros- 
copy studies of photosystem II donor reactions have continued. 
Photooxidation of hydrazine and hydroxylamine is described. Ex- 
periments on tetraphenylboron oxidation by photosystem II are de- 
scribed. Metal-containing proteins in the electron transport chain 
involved with photosynthesis are being investigated. (DMC) 


19961 (DOE/ER/05528—20) Solar-induced organic pho- 
tochemistry at semiconductor surfaces. Progress report on re- 
search conducted in 1980-81. Fox, M.A. (Texas Univ., 
Austin (USA). Dept. of Chemistry). 1 Mar 1981. Contract 
AS05-77ER05528. llp. NTIS, PC A02/MF AO1. 

Electrodes modified by covalent attachment of arenes and 
highly absorptive carbanions have been synthesized and their utility 
in photogalvanic cells has been determined. Tenfold improvement 
in photocurrent production in photogalvanic operation has been 
achieved. Several oxocarbon anions have been shown to be useful 
photocatalysts for electron exchange at semiconductor electrodes, 
the observed currents being dependent on the structure and oxida- 
tion potential of the anion. Electrodes with cyclooctatetraene de- 
rivative modifications have been examined in non-aqueous solution, 
while the oxocarbon sensitizers have been employed with aqueous 
electrolytes. Two new types of photocatalyzed quantum processes 
have been discovered: mediated oxidative coupling of anions and 
photocatalyzed olefin oxidations. Mechanistic details for these reac- 
tions are under active study. The use of highly colored anions as 
redox photocatalysts has been established and their utility in organ- 
ic electrochemistry is being examined. A polycyclic heteroatom- 
containing aromatic compound has been shown to exhibit redox 
photochromism. Visible light initiates a reduction to a species 
which, with catalytic turnovers of greater than 500, serves to 
reduce cleanly a variety of dissolved oxidants. 


19962 (DOE/ER/10021—T1) Utilization of agricultural 
wastes for production of ethanol. Progress report, October 
1979-May 1980. Singh, B. (Alabama A and M Univ., 
Normal (USA). Dept. of Food Science and Technology). 
May 1980. Contract FG05-79ER10021. 57p. NTIS, PC 
A04/MF AOl1. 

The project proposes to develop methods to utilize agricul- 
tural wastes, especially cottonseed hulls and peanut shells to pro- 
duce ethanol. Initial steps will involve development of methods to 
break down cellulose to a usable form of substrates for chemical or 
biological digestion. The process of ethanol production will consist 
of (a) preparatory step to separate fibrous (cellulose) and non-fi- 
brous (non-cellulosic compounds). The non-cellulosic residues 
which may include grains, fats or other substrates for alcoholic fer- 
mentation. The fibrous residues will be first pre-treated to digest 
cellulose with acid, alkali, and sulfur dioxide gas or other solvents. 
(b) The altered cellulose will be digested by suitable micro-organ- 
isms and cellulose enzymes before alcoholic fermentation. The di- 
gester and fermentative unit will be specially designed to develop a 
prototype for pilot plant for a continuous process. The first phase 
of the project will be devoted toward screening of a suitable 
method for cellulose modification, separation of fibrous and non-fi- 
brous residues, the micro-organism and enzyme preparations. Work 
is in progress on: the effects of various microorganisms on the 
degree of saccharification; the effects of higher concentrations of 
acids, alkali, and EDTA on efficiency of microbial degradation; and 
the effects of chemicals on enzymatic digestion. 


19963 (DOE/ET/11013—T1) Catalytic conversion of bio- 
mass to fuels. Final report. Garten, R.L.; Ushiba, K.K.; 
Cooper, M.; Mahawili, I. (Catalytica Associates, Inc., Santa 
Clara, CA (USA)). 1978. Contract AC03-78ET11013. 279p. 
NTIS, PC A13/MF AOI. 
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This report presents an assessment and perspective concern- 
ing the application of catalytic technologies to the thermochemical 
conversion of biomass resources to fuels. The major objectives of 
the study are: to provide a systematic assessment of the role of ca- 
talysis in the direct thermochemical conversion of biomass into gas- 
eous and liquid fuels; to establish the relationship between potential 
biomass conversion processes and catalytic processes currently 
under development in other areas, with particular emphasis on coal 
conversion processes; and to identify promising catalytic systems 
which could be utilized to reduce the overall costs of fuels produc- 
tion from biomass materials. The report is divided into five major 
parts which address the above objectives. In Part III the physical 
and chemical properties of biomass and coal are compared, and the 
implications for catalytic conversion processes are discussed. With 
respect to chemical properties, biomass is shown to have significant 
advantages over coal in catalytic conversion processes because of 
its uniformly high H/C ratio and low concentrations of potential 
catalyst poisons. The physical properties of biomass can vary 
widely, however, and preprocessing by grinding is difficult and 
costly. Conversion technologies that require little preprocessing and 
accept a wide range of feed geometries, densities, and particle sizes 
appear desirable. Part IV provides a comprehensive review of exist- 
ing and emerging thermochemical conversion technologies for bio- 
mass and coal. The underlying science and technology for gasifica- 
tion and liquefaction processes are presented. 


19964 (DOE/ET/20457—1) Fabrication and character- 
ization of ITO/silicon SIS solar cells. Final report, June 1, 
1977-September 30, 1978. Rajeshwar, K.; DuBow, J.B. 
(eds.). (Colorado State Univ., Fort Collins (USA). Dept. of 
Electrical Engineering). 1979. Contract AS02-77ET20457. 
227p. NTIS, PC Al1/MF AOl1. 

The progress to date on the fabrication of Semiconductor- 
Insulator-Semiconductor (SIS) photovoltaic devices utilizing 
indium tin oxide (ITO) on various types of polycrystalline silicon 
substrates is summarized. Potential production of indium is evaluat- 
ed to determine if the supplies will be sufficient to allow the con- 
struction of large scale photovoltaic power plants using ITO solar 
cells. An analysis of future indium price trends is also outlined 
which may aid in evaluating the economic viability of these cells. 


19965 (DOE/ET/23036—1) Production and evaluation of 
a-GaAs solar cells. Quarterly technical progress report, 
August .1, 1979-October 31, 1979. Paul, W. (Harvard Univ., 
Cambridge, MA (USA). Div. of Applied Sciences). Nov 
1979. Contract AC03-79ET23036. 17p. NTIS, PC A02/MF 
AOl. 

Alloys of a-GaAs with hydrogen have been prepared by rf 
sputtering in an argon atmosphere at several partial pressures of hy- 
drogen and several substrate temperatures and rf power. Some films 
were deuterated. A suitable array of characterization and property 
measurements has been instituted. The effect of isothermal anneal- 
ing on electronic as weli as vibrational properties has been studied. 
The correlation between the microstructure and materials prepara- 
tion parameters has also been investigated. 


19966 (DOE/ET/23036—2) Production and evaluation of 
a-GaAs solar cells. Quarterly technical progress report, No- 
vember 1, 1979-January 31, 1980. Paul, W. (Harvard Univ., 
Cambridge, MA (USA). Div. of Applied Sciences). Mar 
1980. Contract AC03-79ET23036. 23p. NTIS, PC A02/MF 
AOl. 

The a-GaAs:H alloys have been prepared by rf sputtering in 
a mixture of argon and hydrogen at several partial pressures, sub- 
strate temperatures and rf powers. The results of a systematic inves- 
tigation of the electrical and optical properties of these films are re- 
ported. The effect of isothermal annealing on various electronic 
properties has also been investigated. Depth profiles of the impurity 
content derived from SIMS measurements are included. 


19967 (DOE/ET/23036—3) Production and evaluation of 
a-GaAs solar cells. Paul, W. (Harvard Univ., Cambridge, 
MA (USA). Div. of Applied Sciences). Jun 1980. Contract 
AC03-79ET23036. 26p. NTIS, PC A03/MF AOl1. 
Hydrogenated alloys of a-GaAs have been prepared by rf 
sputtering in a mixture of argon and hydrogen at several partial 
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pressures, substrate temperatures and rf powers. The results of a 
systematic investigation of the microstructural properties of these 
films by SEM and TEM are reported and its correlation with the 
deposition parameters and other electronic properties is attempted. 


19968 (DOE/ET/23048—-2) Low-cost thin-film polycrys- 
talline silicon solar cells. Quarterly project report No. 2, July 
1-October 31, 1979. van der Leeden, G.A. (Poly Solar, Inc., 
Garland, TX (USA)). Nov 1979. Contract AC03- 
79ET23048. 25p. NTIS, PC A02/MF AOl1. 

During the second quarter the following tasks were accom- 
plished: a method for the purification of silicon by acid leaching 
was established; a method for an even recrystallization of silicon- 
on-graphite on a large graphite substrate (7.6 x 27 cm”) was devel- 
oped; the epitaxial deposition system was calibrated; a system for 
depositing contacts was put in operation; a system for the evalua- 
tion of dark and illuminated (AMI) I-V characteristics of solar cells 
was made; and a solar cell was completed to establish remaining 
laboratory scale production problems. The processes and evaluation 
steps involved in these tasks are described. 


19969 (DOE/ET/23107—T2) Theoretical models of effi- 
ciency for polycrystalline thin film solar cells. Quarterly 
progress report No. 1, September 1, 1979-January 31, 1980. 
(Delaware Univ., Newark (USA). Inst. of Energy Conver- 
sion). Mar 1980. Contract AC0O1-79ET23107. 12p. NTIS, 
PC A02/MF AOl1. 

The literature on Schottky and MIS diodes has been thor- 
oughly reviewed. Underlying the accepted theoretical models for 
MIS devices, a major weakness in the handling of current flow 
through the insulating layer was identified. An alternate model, 
presently only partially developed quantitatively is presented. 


19970 (DOE/ET/23107—T3) Theoretical models of effi- 
ciency for polycrystalline thin film solar cells. Quarterly 
progress report No. 2, February 1, 1980-April 30, 1980. 
(Delaware Univ., Newark (USA). Inst. of Energy Conver- 
sion). Jul 1980. Contract ACO1-79ET23107. 10p. NTIS, PC 
A02/MF AOl1. 

The quantitative development of a pin hole model of MIS 
cells was initiated. The limiting minority carrier concentration pro- 
file has been estimated for circular pinholes. Computer programs 
for heterojunction and homojunctions are being developed. 


19971 (DOE/ET/23107—T4) Theoretical models of effi- 
ciency for polycrystalline thin film solar cells. Quarterly 
progress report No. 3, August 1-October 30, 1980. (Delaware 
Univ., Newark (USA). Inst. of Energy Conversion). Dec 
1980. Contract AC01-79ET23107. 29p. NTIS, PC A03/MF 
AOl. 

The calculation of the short circuit current and the open cir- 
cuit voltage for a shallow p-n homojunction of Zn3P2 was complet- 
ed. The contributions of the three regions of the cell (n-layer, space 
charge region and p-layer) were considered. The parameters varied 
were the thickness of the n-layer, the diffusion length, the surface 
recombination velocities and the carrier concentration. The model 
assumes a shallow, abrupt p-n homojunction. Reflection losses are 
not taken into account. The spectral response, the short circuit cur- 
rent and the open circuit voltage are predicted as functions of the 
material parameters for AM1.5 illumination. 


19972 (DOE/ET/23107—T5) Theoretical models of effi- 
ciency for polycrystalline thin film solar cells. Final report, 
September 1, 1979-January 31, 1981. (Delaware Univ., 
Newark (USA). Inst. of Energy Conversion). Feb 1981. 
Contract ACO1-79ET23107. 29p. NTIS, PC A03/MF AOI. 

The literature on Schottky and MIS diodes was thoroughly 
reviewed. Underlying the accepted theoretical models for MIS de- 
vices, a major weakness in the handling of current flow through 
the insulating layer was identified. An alternative model based on 
pinholes in the insulating layer was proposed. Parametric analysis 
of ZngP2 homojunctions and ZnO/ZnsP2 heterojunctions was done 
and limits of efficiency were calculated. 
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19973 (DOE/JPL—1012-55) Sensitivity analysis of the 
add-on price estimate for the edge-defined film-fed growth 
process. Mokashi, A.R.; Kachare, A.H. (Jet Propulsion 
Lab., Pasadena, CA (USA)). 15 Mar 1981. Contract AI01- 
76ET20356. 38p. NTIS, PC A03/MF AO1. 

The edge-defined film-fed growth (EFG) process is a silicon- 
sheet technology option that is being developed for the Low-Cost 
Solar Array (LSA) Project. A sensitivity analysis is presented of 
the process add-on price in terms of cost parameters such as equip- 
ment, space, direct labor, materials and utilities, and the production 
parameters such as growth rate, process yield and duty cycle, using 
a computer program developed specifically to do the sensitivity 
analysis with IPEG. 


19974 (DOE/JPL/954334—17) Low-Cost Solar Array 
Project. Experimental process system development unit for 
producing semiconductor-grade silicon using the silane-to-sili- 
con process. Quarterly progress report, October-December 
1980. (Union Carbide Corp., Sistersville, WV (USA)). 1980. 
Contract NAS-7-100-954334. 109p. NTIS, PC A06/MF 
AOl. 

Progress is reported on the engineering design, fabrication, 
assembly, operation, economic analysis, and process support R and 
D for an Experimental Process System Development Unit 
(EPSDU) for producing semiconductor-grade silicon using the 
silane-to-silicon process. Most of the process related equipment has 
been ordered and is being fabricated. Equipment and building foun- 
dations have been completed at the EPSDU site, and all the steel 
was erected for the gantry. The switch gear/control building and 
the melter building will be completed during the next quarter. The 
data collection system design is progressing. Various computer pro- 
grams are being written which will be used to convert electrical, 
pneumatic and other raw signals into engineering values. The free- 
space reactor development work was completed with a final 12- 
hour run in which the free-space reactor PDU ran flawlessly. Also, 
the quality control method development task was completed. Slim 
rods were grown from seed silicon rods for subsequent float zone 
operation and impurity characterization. An excellent quality epi- 
taxial film was deposited on a silicon wafer. Both undoped ad 
doped films were deposited and the resistivity of the films have 
been measured. (WHK) 


19975 (DOE/JPL/954833—81/3) Wind loads on flat 
plate photovoltaic array fields. Phase III, final report. Miller, 
R.D.; Zimmerman, D.K. (Boeing Engineering and Con- 
struction Co., Seattle, WA (USA)). Apr 1981. Contract 
NAS-7-100-954833. 383p. NTIS, PC A17/MF AOl1. 

The results of an experimental analysis (boundary layer wind 
tunnel test) of the aerodynamic forces resulting from winds acting 
on flat plate photovoltaic arrays are presented. Local pressure coef- 
ficient distributions and normal force coefficients on the arrays are 
shown and compared to theoretical results. Parameters that were 
varied when determining the aerodynamic forces included tilt 
angle, array separation, ground clearance, protective wind barriers, 
and the effect of the wind velocity profile. Recommended design 
wind forces and pressures are presented, which envelop the test re- 
sults for winds perpendicular to the array’s longitudinal axis. This 
wind direction produces the maximum wind loads on the arrays 
except at the array edge where oblique winds produce larger edge 
pressure loads. 


19976 (DOE/JPL/955902—81/1) Module Experimental 
Process System Development Unit (MEPSDU). Quarterly 
report No. 1, November 26, 1980-February 28, 1981. (Solarex 
Corp., Rockville, MD (USA)). 1981. Contract NAS-7-100- 
955902. 116p. NTIS, PC A06/MF AOl1. 

The purpose of this program is to demonstrate the technical 
readiness of a cost-effective process sequence that has the potential 
for the production of flat plate photovoltaic modules which met the 
price goal in 1986 of 70 cents or less per Watt peak. During this 
initial program quarter, the efforts have included preparation and 
submission of the Work Breakdown Structure, the Baseline Cost 
Estimate and the Program Plan. The proposed process sequence 
was reviewed and laboratory verification experiments were con- 
ducted. The preliminary process includes the following features: se- 
micrystalline silicon (10 cm x 10 cm) as the silicon input material, 
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spray-on dopant diffusion source, Al paste BSF formation, spray-on 
AR coating, electroless Ni plate-solder dip Metallization, laser 
scribe edges, K and S tabbing and stringing machine, and laminated 
EVA modules. 


19977 (DOE/RA/50349—T1(Vol.1)) Feasibility study of 
fuel grade ethanol plant for Alcohol Fuels of Mississippi, Inc., 
Vicksburg, Mississippi. (Vulcan-Cincinnati, Inc., OH 
(USA)). Jan 1981. Contract FG901-80RA50349. 18Ip. 
NTIS, PC A09/MF AO1. 

The results are presented of a feasibility study performed to 
determine the technical and economic viability of constructing an 
alcohol plant utilizing the N.Y.U. continuous acid hydrolysis proc- 
ess to convert wood wastes to fuel grade alcohol. The following is 
a summary of the results: (1) The proposed site in the Vicksburg 
Industrial Foundation Corporation Industrial Park is adequate from 
all standpoints, for all plant capacities envisioned. (2) Local hard- 
wood sawmills can provide adequate feedstock for the facility. The 
price per dry ton varies between $5 and $15. (3) Sale of fuel eth- 
anol would be made primarily through local distributors and an 
adequate market exists for the plant output. (4) With minor modifi- 
cations to the preparation facilities, other waste cellulose materials 
can also be utilized. (5) There are no anticipated major environmen- 
tal, health, safety or socioeconomic risks related to the construction 
and operation of the proposed facility. (6) The discounted cash 
flow and rate of return analysis indicated that the smallest capacity 
unit which should be built is the 16 million gallon per year plant, 
utilizing cogeneration. This facility has a 3.24 year payback. (7) 
The 25 million gallon per year plant utilizing cogeneration is an ex- 
tremely attractive venture, with a zero interest break-even point of 
1.87 years, and with a discounted rate of return of 73.6%. (8) While 
the smaller plant capacities are unattractive from a financial view- 
point, a prudent policy would dictate that a one million gallon per 
year plant be built first, as a demonstration facility. 


19978 (DOE/RA/50349—T1(Vol.2)) Feasibility study of 
fuel grade ethanol plant for Alcohol Fuels of Mississippi, Inc., 
Vicksburg, Mississippi. (Vulcan-Cincinnati, Inc., OH 
(USA)). Jan 1981. Contract FG01-830RA50349. 45p. NTIS, 
PC A03/MF AOl. 

The results are presented of a feasibility study performed to 
determine the technical and economic viability of constructing an 
alcohol plant utilizing the N.Y.U. continuous acid hydrolysis proc- 
ess to convert wood wastes to fuel grade alcohol. The following is 
a summary of the results: (1) The proposed site in the Vicksburg 
Industrial Foundation Corporation Industrial Park is adequate from 
all standpoints, for all plant capacities envisioned. (2) Local hard- 
wood sawmills can provide adequate feedstock for the facility. The 
price per dry ton varies between $5 and $15. (3) Sale of fuel eth- 
anol would be made primarily through local distributors and an 
adequate market exists for the plant output. (4) With minor modifi- 
cations to the preparation facilities, other waste cellulose materials 
can also be utilized. (5) There are no anticipated major environmen- 
tal, health, safety or socioeconomic risks related to the construction 
and operation of the proposed facility. (6) The discounted cash 
flow and rate of return analysis indicated that the smallest capacity 
unit which should be built is the 16 million gallon per year plant, 
utilizing cogeneration. This facility has a 3.24 year payback. (7) 
The 25 million gallon per year plant utilizing cogeneration is an ex- 
tremely attractive venture, with a zero interest break-even point of 
1.87 years, and with a discounted rate of return of 73.6%. (8) While 
the smaller plant capacities are unattractive from a financial view- 
point, a prudent policy would dictate that a one million gallon per 
year plant be built first, as a demonstration facility. This volume 
contains a summary of the environmental, health, safety, and socio- 
economic factors involved in the siting, construction and operation 
of the plant. 


19979 (DOE/RA/50349—T1(Vol.3)) Feasibility study of 
fuel grade ethanol plant for Alcohol Fuels of Mississippi, Inc., 
Vicksburg, Mississippi. (Vulcan-Cincinnati, Inc., OH 
(USA)). Jan 1981. Contract FG0O1-80RA50349. 183p. NTIS, 
PC A09/MF AO}. 

The results are presented of a feasibility study performed to 
determine the technical and economic viability of constructing an 
alcohol plant utilizing the N.Y.U. continuous acid hydrolysis proc- 
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ess to convert wood wastes to fuel grade alcohol. The following is 
a summary of the results: (1) The proposed site in the Vicksburg 
Industrial Foundation Corporation Industrial Park is adequate from 
all standpoints, for all plant capacities envisioned. (2) Local hard- 
wood sawmills can provide adequate feedstock for the facility. The 
price per dry ton varies between $5 and $15. (3) Sale of fuel eth- 
anol would be made primarily through local distributors and an 
adequate market exists for the plant output. (4) With minor modifi- 
cations to the preparation facilities, other waste cellulose materials 
can also be utilized. (5) There are no anticipated major environmen- 
tal, health, safety or socioeconomic risks related to the construction 
and operation of the proposed facility. (6) The discounted cash 
flow and rate of return analysis indicated that the smallest capacity 
unit which should be built is the 16 million gallon per year plant, 
utilizing cogeneration. This facility has a 3.24 year payback. (7) 
The 25 million gallon per year plant utilizing cogeneration is an ex- 
tremely attractive venture, with a zero interest break-even point of 
1.87 years, and with a discounted rate of return of 73.6%. (8) While 
the smaller plant capacities are unattractive from a financial view- 
point, a prudent policy would dictate that a one million gallon per 
year plant be built first, as a demonstration facility. This volume 
contains process flowsheets and maps of the proposed site. 


19980 (EMD—81-6) Nation's unused wood offers vast po- 
tential energy and product benefits. Staats, E.B. (General 
Accounting Office, Washington, DC (USA)). 3 Mar 1981. 
127p. General Accounting Office, Gaithersburg, MD. 

Report to the Congress by the Comptroller General of the 
United States. 

A review incorporating most of the states having significant 
forest resources is made seeking information on the potential for 
residue use, the current level of use and its impacts, the factors or 
barriers limiting greater use, and the alternatives available to reduce 
the barriers. Conclusions and recommendations for Federal agency 
actions are given. (MCW) 


19981 (JPL-PUB—81-33) High-efficiency thin-film GaAs 
solar cells: Phase II. Final report. Yeh, Y.C.M. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). 15 Mar 1981. Contract 
AC02-77CH00178. 101p. NTIS, PC A06/MF AOl1. 

The feasibility of producing high-efficiency (15% or greater) 
thin-film gallium arsenide (GaAs) solar cells with costs suitable for 
terrestrial power generation was demonstrated by growing thin epi- 
GaAs films on suitably prepared low-cost substrates to replace the 
expensive single-crystal GaAs wafers used conventionally. These 
substrates are made of either recrystallized-Ge films previously de- 
posited on metal substrates of epi-Ge films grown by cheimcal 
vapor deposition (CVD) on low-cost, low-grade single-crystal Si 
substrates. Thin GaAs epi layers with good crystallographic quality 
having been grown using a (100) Si-substrate on which a thin Ge 
epi-interlayer has first been grown by CVD from germane. Both 
anti-reflection coated metal oxide-semiconductor (AMOS) and n*/p 
homojunction structures were studied. AMOS cells were fabricated 
on undoped-GaAs epi-layers deposited on bulk poly-Ge substrates 
using organo-metallic CVD film-growth, with the best achieved 
AMI conversion efficiency being 9.1%. Both p-type and n* -type 
GaAs growth have been optimized using 50 ppM dimethyl zinc and 
1% hydrogen sulfide, respectively. A new direct GaAs deposition 
method in fabricating ultra-thin top layer, epitaxial n*/p shallow 
homojunction solar cells on (100) GaAs substrates (without anodic 
thinning) was developed to produce large area (1 cm?) cells, with 
19.4% AMI conversion efficiency achieved. Additional, an AMI 
conversion efficiency of 18.4% (17.5% with 5% grid coverage) was 
achieved for a single-crystal GaAs n*/p cell grown by OM-CVD 
on a Ge wafer. 


19982 (LBL—12224) Marine kelp: energy resource in the 
coastal zone. Ritschard, R.L.; Haven, K.F. (Lawrence 
Berkeley Lab., CA (USA)). Nov 1980. Contract W-7405- 
ENG-48. 25p. (CONF-801193—1). NTIS, PC A02/MF 
AOl. 

From 2. symposium on coastal and ocean management; 
Miami, FL, USA (17 Nov 1980). 

An ocean farm system is described. The analysis of the 
ocean farm system includes a description of the types of impacts 
that might occur if large scale operations become available, such as 
the production of environmental residuals, conflicts with the fishing 
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and shipping industries, and other legal/institutional impacts. A dis- 
cussion is given of the relationship of the marine biomass concept 
and coastal zone management plans. 


19983 (LBL—12382) Direct-liquefaction process develop- 
ment activities at Lawrence Berkeley Laboratory. Davis, H.; 
Ergun, S.; Featherstone, M. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1981. Contract W-7405-ENG-48. 24p. (CONF- 
810360—1). NTIS, PC A02/MF AOl1. 

From 12. biomass thermochemical conversion contractors 
meeting; Washington, DC, USA (18 Mar 1981). 

A summary of progress achieved in the development of a 
method for the direct liquefaction of biomass is presented. The 
process evaluation unit was modified and is in operation readiness. 
Pumping tests on slurries have been run. Characterization of water 
effluents has continued. Batch autoclave tests have been run to de- 
termine effects of severity and prehydrolysis on the aqueous layer 
and to investigate the possibility of recycling the water layer. 
(DMC) 


19984 (LBL—12537) Research and development activities 
on direct liquefaction technology. Quarterly report, January- 
March 1981. Davis, H.; Ergun, S.; Figueroa, C.; Karatas, C.; 
Kloden, D.; Schaleger, L.; Yaghoubzadeh, N. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1981. Contract W-7405- 
ENG-48. 20p. NTIS, PC A02/MF AO1. 

A partially successful initial operation of the continuous liq- 
uefaction unit (CLU) was terminated by a reactor plug. This is be- 
lieved to have been caused by a series of gas flow stoppages. Me- 
chanical operation of the CLU system was otherwise excellent. Oil 
product was comparable in physical properties and molecular 
weight to the better PDU products. Operable procedures for ana- 
lytical characterization of oil and water soluble product were de- 
veloped and applied. Chromatographic and size exclusion finger- 
prints of oil product were developed and used to compare the 
CLU-1 product with previous oils. Product water containing or- 
ganic acids and other organics was successfully used in the hy- 
drolysis of fresh wood. However, such a recycle process requires 
usage of sulfuric acid and sodium carbonate in amounts which 
appear to be excessive. Organic content of water effluents was 
shown to fall with increasing severity of liquefaction. A sample of 
process water from Albany PDU run TR-12 (PERC process) was 
shown to contain about 36% sodium salts of organic acids. From 
titration plus weight of salts recovered, the equivalent weight of 
acids is about 80 +- 3. 


19985 (NP—1902692) Inventory and evaluation of bio- 
mass materials as fuel energy sources for the State of New 
Mexico. Benson, M.J.; Adcock, L. (New Mexico Univ., Al- 
buquerque (USA). New Mexico Energy Inst.; Adcock 
(Larry) and Associates, Albuquerque, NM (USA)). Mar 
1981. 171p. (EMD—2-68-1112). University of New Mexico, 
New Mexico Energy Inst., Albuquerque. 

The estimates of potential ethanol production which would 
be available from selected biomass materials in New Mexico is pre- 
sented. The estimates of potential ethanol production are presented 
according to four scenarios. The scenarios present estimates of po- 
tential ethanol production based upon the current supply of biomass 
materials (Scenarios I and II) and a potential supply of biomass ma- 
terials (Scenarios III and IV). Scenario I assumes that all current 
crop production will be used to produce fuel ethanol (with the ex- 
ception of peanuts and cotton). It is also assumed that all residues 
harvested according to accepted practices will be converted to eth- 
anol. Scenario II is based on current crop production as in Scenario 
I. However, it is assumed that all residues will be used for ethanol 
production, i.e., no residues will be returned to the soil. Scenario 
III is based upon a modification of the cropping pattern in the state. 
This high ethanol yield cropping pattern assumes that those agricul- 
tural crops which have the highest potential as ethanol producers 
will be grown wherever conditions permit. It must be understood 
that such a change in cropping pattern could have long term effects 
on productivity, farm economics and water depletion in irrigated 
areas. These factors were not considered in this research. Scenario 
IV assumes that the high yield crop mix described above is em- 
ployed. It is further assumed that this crop mix is planted not only 
on existing productive acreage, but also on the known idle and 
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fallow acreage of the state. A summary of potential ethanol produc- 
tion by county for Scenarios I through IV is presented. A detailed 
list of potential production by crop is given. 


19986 (PNL-SA—9388) Treatment of biomass-gasifica- 
tion wastewater. Maxham, J.V. (Pacific Northwest Lab., 
Richland, WA (USA)). Mar 1981. Contract AC06- 
76RLO1830. 43p. (CONF-810360—3). NTIS, PC A03/MF 
AOl. 

From 12. biomass thermochemical conversion contractors 
meeting; Washington, DC, USA (18 Mar 1981). 

ne way of utilizing biomass as a renewable energy resource 

is to thermochemically convert it into a gaseous fuel. During con- 
version, wastewaters are generated that will require treatment prior 
to reuse in the production process or discharge to the environment. 
Development of cost-effective wastewater treatment technologies is 
necessary at the pilot plant stage of production technology devel- 
opment. The principal task of this research effort has been to assess 
the technical feasibility and cost effectiveness of several promising 
process technologies for the treatment of biomass gasification 
wastewaters (BGW) by conducting bench-scale treatability studies. 
In addition to conventional treatment process options, innovative 
process technologies have been investigated that promise to dra- 
matically reduce treatment time, cost, energy consumption, and/or 
sludge production while preserving the simplicity of operation and 
mechanical reliability of conventional treatment process options. 
This paper reports results obtained recently in innovative biological 
wastewater treatment process studies. 


19987 (PNL-SA—9430) Bench-scale research in biomass 
liquefaction in support of the Albany, Oregon experimental 
facility. Elliott, D.C. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Mar 1981. Contract AC06- 
76RLO1830. 30p. (CONF-810360—2). NTIS, PC A03/MF 
AOl. 
From 12. biomass thermochemical conversion contractors 
i, Washington, DC, USA (18 Mar 1981). 
ey process parameters and the effects of varying operating 
conditions are being confirmed in support of the Biomass Liquefac- 
tion Experimental Facility. Some highlights of work performed in- 
clude: catalyst mechanism studies; analytical reports on TR8 and 
TR9 product oils; liquid chromatography-mass spectroscopy analy- 
sis of wood gil; batch conversion tests on bottom material; vapor 
pressure studies; and product application evaluation. The process 
being investigated entails the liquefaction of solid materials (wood, 
newsprint, animal manure) by heating to produce useful liquid fuels. 


19988 (SAND—80-2196C) Characterization of p+nn+ 
silicon concentrator solar cells. Nasby, R.D.; Garner, C.M.; 
Weaver, H.T.; Sexton, F.W.; Rodriguez, J.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 6p. (CONF-810526—12). NTIS, PC 
A02/MF AOl. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

The conversion efficiency, temperature coefficients of per- 
formance parameters, and the linearity of the short circuit current 
with irradiance are reported for silicon p+nn-+ concentrator solar 
cells of 0.3 Q-cm base resistivity. Conversion efficiencies of 20 per- 
cent at 27°C were measured on the best cells over concentrations 
from 20 to 100 suns. A value of 0.26 percent/°C was determined 
for the normalized temperature coefficient of efficiency for irradi- 
ance levels at which the efficiency was maximum. The deviation 
from linearity of the short circuit current with irradiance was meas- 
ured and found to be slightly superlinear in the multihundred-sun 
concentration range. Performance of cells with 1.0 and 10 Q-cm 
base resistivities were also measured, and experimental and theoreti- 
cal comparisons are made between the three cell types. 


19989 (SAND—80-2217C) Comparative analysis of com- 
bined flat-plate PV/T collectors with separate photovoltaic 
and thermal collectors. Hoover, E.R. (Sandia National Labs., 
Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 6p. (CONF-810526—3). NTIS, PC A02/MF 
AOl. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 
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The conditions under which a combined photovoltaic/ther- 
mal (PV/T) collector is more cost effective than separate flat-plate 
photovoltaic and thermal collectors are determined. The annual 
performance of the separate PV/T system and four different com- 
bined PV/T systems are simulated. Based on the equivalent electri- 
cal and thermal outputs and the 1986 DOE cost goal for PV mod- 
ules (70 cents/Wp), the maximum allowable incremental cost to up- 
grade the conventional thermal collector to a combined PV/T col- 
lector is determined. For all of the cases considered in this study, 
the separate PV/T collectors are more cost effective than the com- 
bined PV/T collectors. 


19990 (SAND—80-2333C) Thermal impedance effects in 
GaAs high concentration photovoltaic cells. Chaffin, R.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 5p. (CONF-810526—4). NTIS, 
PC A02/MF AOl1. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

Heteroface GaAs cells have been proposed for use at high 
concentration levels (up to 600 suns). Economic studies of photo- 
voltaic arrays at high concentration have shown that efficiency in- 
creases of a few percent will permit cell cost increases of 100 to 
200% while maintaining the array cost at a constant $/Wp. Typical 
thermal heat sink designs will reduce cell efficiencies at high con- 
centrations by similar or larger amounts. Measurements on typical 
GaAs assemblies are presented. These data show that improved 
thermal designs are needed to fully take advantage of concentrator 
economics at high insolations. 


19991 (SAND—80-7185) Simplified design guide for esti- 
mating photovoltaic flat array and system performance. 
Evans, D.L.; Facinelli, W.A.; Koehler, L.P. (Arizona State 
Univ., Tempe (USA). Dept. of Mechanical and Energy Sys- 
tems Engineering). Mar 1981. Contract AC04-76DP00789. 
112p. NTIS, PC A06/MF AOl1. 

Simplified, non-computer based methods are presented for 
predicting photovoltaic array and system performance. The array 
performance prediction methods are useful for calculating the po- 
tential output of passively cooled, flat, south facing max-power 
tracked arrays. A solar/weather data base for 97 different US and 
US affiliated stations is provided to aid in these calculations. Also, 
performance estimates can be made for photovoltaic systems (array, 
battery, power conditioner) that are backed-up by non-solar re- 
serves capable of meeting the load when the solar system cannot. 
Such estimates can be made for a total of 41 different sinusoidal, 
unimodal, and bimodal diurnal load profiles from appropriate 
graphs included. These allow easy determination of the fraction of 
the load met by the solar photovoltaic system as a function of array 
size and (dedicated) battery storage capacity. These performance 
graphs may also be used for systems without battery storage. Use 
of array manufacturer's specification sheet data is discussed. Step- 
by-step procedures, along with suggested worksheets, are provided 
for carrying out the necessary calculations. 


19992 (SAND—81-0823C) Photovoltaic system definition 
and development project. (Sandia National Labs., Albuquer- 
que, NM (USA)). Mar 1981. Contract AC04-76DP00789. 
230p. (CONF-810453—(Absts.)). NTIS, PC Al1/MF AOlI. 

From 2. project integration meeting of the Sandia photovol- 
taic systems definition and development project; Albuquerque, NM, 
USA (7 Apr 1981). 

The objectives of the project integration meeting were to: 
(1) overview the plans and strategy of the Department of Energy 
(DOE) Photovoltaic Program in the context of photovoltaic sys- 
tems development; (2) exchange information on ongoing work and 
related activities; and (3) provide a means of coordinating project 
activities. This meeting emphasized balance of system technology 
development activities for grid-connected applications. Presenta- 
tions covered application specfic subsystem requirements, current 
cost and hardware data, and assessments of future development di- 
rections. Abstracts of the presentations are included. (WHK) 
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19993 (SAND—81-1210C) Development and evaluation of 
a low-cost photovoltaic concentrator module. Shafer, B.D.; 
Stillwell, C.B.; Togami, H. (Sandia National Labs., Albu- 
querque, NM (USA)). 1981. Contract AC04-76DP00789. 6p. 
(CONF-810526—7). NTIS, PC A02/MF AOl1. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

A low cost, high efficiency photovoltaic concentrator 
module has been fabricated and evaluated. The module is 0.85 by 
0.85 meters by 0.2 meters deep. It can be configured for stand alone 
applications of several hundred watts or used as a basic building 
block for multi-kilowatt systems. Measurements indicate an efficien- 
cy of 13.7% at 28°C cell temperature. The module has excellent 
potential for competitiveness in today’s $5 to 10/watt market as 
well as the projected lower costs for future markets. 


19994 (SAND—81-1219C) Cost effectiveness of concen- 
trating photovoltaic-thermal (PVT) systems vs side-by-side 
systems for two intermediate applications. Rios, M. Jr.; 
Edenburn, M.W.; Allen, P.A. (Sandia National Labs., Albu- 
querque, NM (USA)). 1981. Contract AC04-76DP00789. 
10p. (CONF-810526—6). NTIS, PC A02/MF AOl1. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

Hour-by-hour simulations of the performance of three solar 
energy systems - concentrating photovoltaic-thermal (PVT), flat 
panel photovoltaic with conventional thermal (FPPV/CT) system, 
and flat panel photovoltaic with solar thermal (FPPV/ST) system - 
have been conducted. These computer simulations were conducted 
for two application - a hospital and a meat packing company for 
three locations. Life-cycle-cost analyses were then conducted for 
array sizes ranging from 31 kW/sub p/ to 936 kW/sub p/. The 
three systems were compared to each other by computing the ratio 
of the annual cost of each system to the annual cost of conventional 
energy. It is concluded that, of the three systems analyzed: (1) PVT 
potentially has the highest break-even costs with conventional 
energy; (2) the cost effectiveness of PVT vs FPPV/CT is very 
strongly dependent on the ratio of direct normal to total solar avail- 
ability; and (3) at $1/W/sub p/ ($84 m?*) for flat panel PV modules 
and $120/m? for solar thermal collectors, PVT collectors can cost 
up to about $195/m? for breakeven with FPPV/ST. 


19995 (SAND—81-7111C) Point-focus concentrator solar 
cell mounts using direct-bonded copper. Webster, H.F.; Shep- 
ard, N.F.; Jochym, E.P. (Sandia National Labs., Albuquer- 
que, NM (USA); General Electric Co., Schenectady, NY 
(USA); General Electric Co., Philadelphia, PA (USA); 
General Electric Co., Syracuse, NY (USA)). 1981. Contract 
AC04-76DP00789. 24p. (CONF-810526—5). NTIS, PC 
A02/MF AOl1. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

A solar cell mount assembly has been developed for use in 
70 suns which will provide the cell with adequate cooling and elec- 
trical isolation over a long operating life. A unique contribution to 
this assembly was a copper-to-alumina-to-copper sandwich which 
was made by the direct bonding process. This sandwich was at- 
tached to the cell and the copper mounting stud by the use of a 
low fatigue solder. More than 1000 mounts of this design have been 
produced for test and construction of lens-cell mount assemblies. 
This mount was designed to be part of a system built to meet the 
1980 cost goal of $2.80 per watt of electrical output. 


19996 (SERI/CP—622-1096) Specialists’ workshop on 
fast pyrolysis of biomass. (Solar Energy Research Inst., 
Golden, CO (USA)). 1980. Contract AC02-77CHO00178. 
421p. (CONF-8010126—). NTIS, PC A18/MF AOl1. 

From Specialists workshop on fast pyrolysis of biomass; 
Copper Mountain, CO, USA (20 Oct 1980). 

This workshop brought together most of those who are cur- 
rently working in or have published significant findings in the area 
of fast pyrolysis of biomass or biomass-derived materials, with the 
goal of attaining a better understanding of the dominant mecha- 
nisms which produce olefins, oxygenated liquids, char, and tars. In 
addition, background papers were given in hydrocarbon pyrolysis, 
slow pyrolysis of biomass, and techniques for powdered-feedstock 
preparation in order that the other papers did not need to introduce 
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in depth these concepts in their presentations for continuity. In gen- 
eral, the authors were requested to present summaries of experi- 
mental data with as much interpretation of that data as possible 
with regard to mechanisms and process variables such as heat flux, 
temperatures, partial pressure, feedstock, particle size, heating rates, 
residence time, etc. Separate abstracts have been prepared of each 
presentation for inclusion in the Energy Data Base. (DMC) 


19997 (SERI/CP—622-1096, pp 7-20) Perspectives in 
heat transfer requirements and mechanisms for fast pyrolysis. 
Reed, T.B.; Diebold, J.P.; Desrosiers, R. (Solar Energy Re- 
search Inst., Golden, CO). 1980. NTIS, PC A18/MF AOl. 

From Specialists workshop on fast pyrolysis of biomass; 
Copper Mountain, CO, USA (20 Oct 1980). 

When biomass is heated slowly it produces charcoal, tars 
and gases, but as the heating rate increases less char is produced 
and at sufficiently high rates very little, if any, char is produced. 
Since the slowest step in gasification of biomass is the conversion of 
char to gas, rapid heating of biomass will be very important in gasi- 
fication processes. Methods of attaining the high heat fluxes of in- 
terest in fast pyrolysis are discussed and put into relative order of 
magnitude perspective. The concept of transfer by solid convection 
is introduced for consideration as a practical method for fast pyro- 
lysis. Equations are presented which describe a non-char forming 
pyrolysis model as a function of heat flux, time, and thermal prop- 
erties of the biomass. 


19998 (SERI/CP—622-1096, pp 215-236) Product com- 
positions and kinetics for rapid pyrolysis of cellulose. Hajali- 
gol, M.R.; Peters, W.A.; Howard, J.B.; Longwell, J.P. 
(Massachusetts Inst. of Tech., Cambridge). 1980. NTIS, PC 
A18/MF AOl1. 

From Specialists workshop on fast pyrolysis of biomass; 
Copper Mountain, CO, USA (20 Oct 1980). 

Systematic studies of the independent effects of temperature 
(300 to 1100°C), solids residence time (0 to 30s), and heating rate 
(= 100 to 15,000°C/s) on the yields, compositions, and rates of for- 
mation of products from the rapid pyrolysis of 0.0101 cm thick 
sheets of cellulose under 5 psig pressure of helium have been per- 
formed. Temperature and sample residence time are the most im- 
portant reaction conditions in determining the pyrolysis behavior, 
while heating rate effects are explicable in terms of their influence 
on these two parameters. A heavy liquid product of complex mo- 
lecular composition accounted for 40 to 83 wt % of the volatiles 
above 400°C. Secondary cracking of this material increased with 
increasing residence time or temperature and was a significant path- 
way for production of several light gases. For short solids residence 
time the more volatile products included modest quantities of Hz 
(~ 1 wt %), CHs, CoHs, CoHe, CsHe (~ 0.2 to 2.5 wt % each), 
and light oxygenated liquids such as acetone/furan mixtures, metha- 
nol, and acetaldehyde (~ 0.8 to 1.5 wt % each), most of which 
were formed primarily over the temperature range 500 to 800°C. 
At temperatures above 750°C for all holding times CO dominated 
the product gases, and attained a yield above 23 wt % at 1000°C. 
Char yields decreased monotonically with increasing temperature 
to a minimum of ~ 3 wt % at temperatures of 700 and 800°C at 
solids residence times of 2 and Os respectively. 


19999 (SERI/CP—622-1096, pp 271-286) Pyrolysis ex- 
periments at China Lake using a tubular entrained flow reac- 
tor. Diebold, J.P.; Benham, C.B. (Solar Energy Research 
Inst., Golden, CO). 1980. NTIS, PC Al8/MF AO1. 

From Specialists workshop on fast pyrolysis of biomass; 
Copper Mountain, CO, USA (20 Oct 1980). 

Data were obtained from 38 pyrolysis tests conducted on a 
municipal solid waste feedstock using an entrained flow pyrolysis 
apparatus. Additional data were obtained from 5 tests made using 
birch flour and cellulose as feedstocks. Conditions were sought 
which maximized quantities of olefins produced per unit mass of 
feedstock. Exploratory tests were made varying reactor tempera- 
ture, residence time, carrier gas composition, and dilution (ratio of 
carrier gas to feedstock flow rates). No effects of carrier gas com- 
position upon pyrolysis gas composition were found with respect to 
olefin yields. In general, olefin production was greater for shorter 
residence times and greater dilution of the feed by steam and 
carbon dioxide carrier flow. The effects of temperature upon total 
olefin yield were not clear due to the narrow range of reactor tem- 
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peratues explored. However, in general total olefin yields were rel- 
atively constant over the temperature range of 700 to 850°C for 
short residence times of less than 0.2 sec. In addition to saturated 
and aromatic hydrocarbons, nearly 20 g of olefins per 100 g of feed 
were obtained using the municipal solid waste feedstock, although a 
14 1/2% yield of olefins was the average attained in the short resi- 
dence time reactors. For the birch flour and cellulose feedstocks 
the olefin yields were about 10 g per 100 g of feed. The greater 
olefin yields obtained with municipal solid waste were attributed to 
the possible presence of plastics in the feed and/or to the propri- 
etary processing used to produce ECO II. 


20000 (SERI/CP—622-1096, pp 287-301) Experimental 
investigation into fast pyrolysis of biomass using an entrained 
flow reactor. Bohn, M.; Benham, C. (Solar Energy Research 
Inst., Golden, CO). 1980. NTIS, PC A18/MF AOl1. 

From Specialists workshop on fast pyrolysis of biomass; 
Copper Mountain, CO, USA (20 Oct 1980). 

Pyrolysis experiments were performed using an entrained 
flow pyrolysis reactor and two different feedstocks - a powdered 
material derived from municipal solid waste (ECO-II) and wheat 
straw. All entrained-flow tests were conducted with reactors 
having a length of either 30 cm or 90 cm. Steam was used as the 
carrier gas for all tests. Reactor wall temperature was varied from 
700°C to 1400°C. Gas composition data from the ECO-II tests 
were comparable to data reported previously by Diebold using an 
ECO-II feedstock. Trends were found in ethylene yield as a func- 
tion of reactor wall temperature and residence time. The trends 
suggest that it may be possible to correlate gas yield with a single 
parameter which includes temperature, reactor length, and steam- 
to-biomass flow rate ratio. The important conclusion from the 
wheat straw tests is that olefin yields are about one half that ob- 
tained from ECO-II. Evidence was found supporting the idea that 
high olefin yields from ECO-II are due to the presence of plastics 
in the feedstock. 


20001 (SERI/CP—622-1096, pp 375-391) Embrittlement 
treatment of wheat straw for conversion to a powder. Ghazee, 
A.A.; Hecht, N.L. (Univ., of Dayton Research Inst., OH). 
1980. NTIS, PC A18/MF AOl1. 

From Specialists workshop on fast pyrolysis of biomass; 
Copper Mountain, CO, USA (20 Oct 1980). 

In this project conducted at the University of Dayton, fif- 
teen pounds of wheat straw were treated with HCI and converted 
to a fine powder. The treatment used was based on the procedures 
established in a previous program to develop cellulose embrittle- 
ment processes to produce RDF-powder from MSW. Twelve 
pounds of powder were sent to SERI for evaluation in its pyrolysis 
facility. In addition powder samples were analyzed to determine the 
effectiveness of the embrittlement process and characterize the 
powder obtained from the wheat straw. 


20002 (SERI/PR—8031-1-T3) Photoelectronic properties 
of zinc phosphide crystals, films and heterojunctions. Quar- 
terly progress report No. 7, October 1-December 31, 1980. 
Bube, R.H. (Solar Energy Research Inst., Golden, CO 
(USA); Stanford Univ., CA (USA). Dept. of Materials Sci- 
ence and Engineering). 1980. Contract AC0O2-77CH00178. 
34p. NTIS, PC A03/MF AOl1. 

Further measurements of conductivity and Hall effect were 
carried out on samples of polycrystalline ZngP2 with grain size of a 
few mm. Results agree with the fairly general trend observed for 
sublimation-grown and iodine-transport grown single crystals, in 
which the magnitude of the resistivity and of the conductivity acti- 
vation energy increase with position of the sample from early in the 
growth to late in the growth. All conductivity activation energies 
observed to date on ten samples of single crystal and polycrystal- 
line ZnsP2 are summarized. Initial Hall measurements on a Ag- 
doped sample indicate 300°K mobility of 12 cm*/V-sec and p = 4 
x 10'? cm*. Higher resistivity ZnsP2 samples have been produced 
by vacuum annealing sublimation-grown crystals. The temperature 
dependence of conductivity for one of the most conducting of the 
thin-film ZngP2 samples deposited by close-spaced vapor transport, 
was measured together with the thermoelectric power in the high 
temperature range (320° to 390°K). Combination of the meas- 
urements indicates a temperature-independent p = 10'° cm~* and a 
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strongly temperature dependent mobility with a value of 0.1 cm?/ 
V-sec at 330°K and an activation energy of 0.57 eV. 


20003 (SERI/PR—8062-1-T6) Zn;P2 as an improved se- 
miconductor for photovoltaic solar cells. Seventh quarterly 
report, March 1, 1980-May 31, 1980. (Delaware Univ., 
Newark (USA). Inst. of Energy Conversion). 1980. Con- 
tract ACO2-77CH00178. 34p. NTIS, PC A03/MF AOl1. 

ZnO/Zns3P2 semiconductor heterojunction device develop- 
ment has centered on obtaining low resistivity ZnO films whose re- 
sistivity is stable with time. Device instabilities have been noted 
which are associated with the time dependence of the ZnO resistiv- 
ity. Hydrogen and to a lesser extent, chlorine-doped films exhibit 
the effect; however, ZnO films prepared by co-sputtering with zinc 
metal have low resistivity, high transmission, and are stable. The 
initial device results show reverse saturation currents in the 1077 
A/cm? range. P/N junction development has continued to examine 
the role of magnesium in Zn3P2 by examination of the diode param- 
eters and spectral response of heat treated TMF magnesium light 
diodes. Changes in the spectral response of TMF magnesium diodes 
associated with the formation of a buried n on p junction are not 
observed for p-doping levels of 4.10’? cm~* although the fall off in 
blue response is seen for N/sub p/ = 1.10'® cm~%, indicating that 
the magnesium solubility at 100°C is between these values. EBIC 
examination of the junction depth versus time gives an estimate of 
the diffusion coefficient of magnesium of 2.10~'® cm*/min. Diffused 
magnesium/Zng3P»2 junctions have now yielded open circuit voltages 
in excess of 0.6 volts at J/sub sc/ = 15 mA/cm? (2 x AM1). 


20004 (SERI/PR—8062-1-T7) Zn;P2 as an improved se- 
miconductor for photovoltaic solar cells. Eighth quarterly 
report, June 1, 1980-August 31, 1980. (Delaware Univ., 
Newark (USA). Inst. of Energy Conversion). 1980. Con- 
tract ACO2-77CH00178. 38p. NTIS, PC A03/MF AOl1. 

The diffusion coefficient of magnesium in Zns3P2 has been de- 
termined by two methods: (1) from the rate of decrease of the 
quantum efficiency at short wavelengths and (2) from the location 
of the EBIC response maxima in cleaved junctions. The diffusion 
coefficient of magnesium ranges from 4.9 +- 1.6 . 107'° cm*/min 
determined by EBIC measurements to 1.7 . 10°'® cm?/min from 
spectral response measurements. Measurements of the diffusion co- 
efficient vs. temperature yield an activation energy of 0.96 eV for 
the process. 


20005 (SERI/PR—8309-1-T1) Cadmium  sulfide-copper 
sulfide heterojunction cell research. Quarterly progress 
report, September 1, 1979-November 30, 1979. (Delaware 
Univ., Newark (USA). Inst. of Energy Conversion). May 
1980. Contract AC02-77CH00178. 42p. NTIS, PC A03/MF 
AOl. 

Development of the CdS/CueS cell has focused on the 
planar junction design with an enhanced open circuit voltage. Var- 
ious techniques have been tried in an attempt to improve the short 
circuit current. The maximum achieved is ~ 22 mA/cm? compared 
to ~ 25 mA/cm? for the traditional solution reaction cell. The 
highest efficiency achieved to data at open circuit voltages above 
0.54 V is 8.26%. The conditions have been established for (CdZn)S 
deposition and composition to give open circuit voltages of 0.62 V. 
The influence of texturing on reflectivity has been established and 
some progress made in reducing the excessive intrusions previously 
noted in this material. The best efficiency achieved in actual sun- 
light testing was 8.04% at an open circuit voltage of 0.59 V. Fur- 
ther measurements on capacitance and photocapacitance are report- 
ed. Trial encapsulations using Electron Beam deposited glass and 
the results of attempts to deposit defect free coatings are described. 


20006 (SERI/PR—8309-1-T2) Cadmium sulfide-copper 
sulfide heterojunction cell research. Quarterly progress 
report, December 1, 1979-February 29, 1980. (Delaware 
Univ., Newark (USA). Inst. of Energy Conversion). Jul 
1980. Contract AC02-77CH00178. 5ip. NTIS, PC A04/MF 
AOl. 

Attempts have been continued to increase the short circuit 
current in cells of enhanced open circuit voltage. Both deposition 
of copper on the surface of the CueS layer and hydrogen plasma 
treatments have been attempted. To date, no significant increase in 
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ultimate current has been achieved. Various changes in cell produc- 
tion procedure have been made with significant improvements in 
reproducibility. Improvements in the structure of (CdZn)S layers 
and resulting cell properties have been achieved using modified 
substrates based on NiFe. Improvement have been made to the ca- 
pacitance measuring systems with a consequent gain in resolution, 
accuracy and reproducibility. Structural studies of the electron 
beam deposited glass have revealed the presence of cracking and 
experiments have been carried out to determine the optimum depo- 
sition conditions for producing defect-free coatings. 


20007 (SERI/PR—8309-1-T3) Cadmium  sulfide-copper 
sulfide heterojunction cell research. Quarterly progress 
report, March 1-May 31, 1980. (Delaware Univ., Newark 
(USA). Inst. of Energy Conversion). Nov 1980. Contract 
AC02-77CH00178. 67p. NTIS, PC A04/MF AO1. 

A complete statistical analysis of the yield of CdS/CueS cells 
produced by the standard processes is presented. Progress has been 
made on producing (CdZn)S films with the appropriate properties 
to yield high efficiency cells. Further studies of capacitance and 
transient-capacitance are reported. Defects in electron beam depos- 
ited glass are shown to be responsible for lack of effective sealing 
against atmospheric attack. 


20008 (SERI/PR—8309-1-T5) Cadmium  sulfide-copper 
sulfide heterojunction cell research. Quarterly report, Septem- 
ber 1-November 30, 1980. (Delaware Univ., Newark (USA). 
Inst. of Energy Conversion). Feb 1981. Contract AC02- 
77CHO00178. 39p. NTIS, PC A03/MF AO1. 

Cell yield data for both Cu2S/CdS and CueS/(CdZn)S are 
reported. The presence of cracking in the n-type films is reported 
and the influence of composition and substrate material described. 
Design efforts for an analytical device that is basically a1 CdS cell 
on a transparent substrate, and a low cost gridding procedure are 
reported. A laser scanning system has been developed to detect in- 
cipient shorts and shunting in ungridded cells. 


20009 (SERI/PR—8310-1-T1) Cadmium sulfide/copper 
sulfide heterojunction cell research: critical studies in materi- 
als and durability. Quarterly progress report, July 1-Septem- 
ber 30, 1979. (Delaware Univ., Newark (USA). Inst. of 
Energy Conversion). Nov 1979. Contract AC02- 
77CHO00178. 65p. NTIS, PC A04/MF AOl1. 

Quantitative studies of the structure of CdS and (CdZn)S 
films have been initiated. The influence of deposition conditions on 
grain size and morphology has been established. Some information 
on the distribution of defects and impurity clusters in deposited 
CdS films has been obtained using transmission electron micros- 
copy. CueS films removed from CdS/CueS cells have been exam- 
ined using both the scanning and transmission electron microscopy. 
Structural differences resulting from the method of CueS prepara- 
tion have been identified. Basic studies designed to reveal the ulti- 
mate life limiting mechanisms in CdS/CueS cells has been initiated. 
Equipment has been built for studying the optical and electronic 
changes which occur in Cu2S during oxidation and reduction 
cycles. A test set up has been assembled for maintaining cells in 
various ambients while exposed to sunlight. An analysis of the in- 
fluence of copper diffusion into the CdS has been initiated. 


20010 (SERI/PR—8310-1-T2) Cadmium sulfide/copper 
sulfide heterojunction cell research: critical studies in materi- 
als and durability. Quarterly progress report No. 2, October 
1-December 31, 1979. (Delaware Univ., Newark (USA). 
Inst. of Energy Conversion). Apr 1980. Contract AC02- 
77CHO00178. 46p. NTIS, PC A03/MF AO1. 

A systematic comparison between the CdS grain size deter- 
mined by Transmission Electron Microscopy and by Scanning 
Electron Microscopy of etched surfaces is being carried out. It is 
found that the etching technique gives a good estimate of the true 
grain size. Discontinuities in the CueS film produced by solution re- 
action have been studied by TEM after stripping from the CdS sub- 
strate. The various types of CueS intrusions which can arise have 
been examined using SEM for material produced by the solid state 
and solution reaction. Large point to point variations in CueS thick- 
ness have been observed. Difficulties have been encountered in pre- 
paring thin films of CueS on transparent substrates preventing the 
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initiation of direct studies of CueS oxidation kinetics. Towards the 
end of the reporting period some progress towards a satisfactory 
CueS film was achieved. An analysis of copper diffusion into the 
CdS has been carried out, taking into account the actual morphol- 
ogy of the CueS layer on the free surface and the grain boundary 
penetrations. Cells have been maintained under continuous illumina- 
tion at open circuit voltage and in one case a high degree of stabil- 
ity has been observed. 


20011 (SERI/PR—8310-1-T3) Cadmium sulfide/copper 
sulfide heterojunction cell research: critical studies in materi- 
als and durability. Quarterly progress report No. 3, January 
1-March 31, 1980. (Delaware Univ., Newark (USA). Inst. of 
Energy Conversion). Oct 1980. Contract AC02-77CH00178. 
28p. NTIS, PC A03/MF AOl1. 

Characterization of the CdS and (CdZn)S substrate material 
has continued. The morphological differences between heterojunc- 
tions made by solid and solution reaction processes have been fur- 
ther detailed. The results of cell stability testing under open circuit 
and 0.3V loading are reported. 


20012 (SERI/PR—8310-1-T4) Cadmium sulfide/copper 
sulfide heterojunction cell research: critical studies in materi- 
als and durability. Quarterly progress report, September 1- 
November 30, 1980. (Delaware Univ., Newark (USA). Inst. 
of Energy Conversion). Feb 1981. Contract AC02- 
77CHO00178. 8p. NTIS, PC A02/MF AO1. 

This report refers to two papers. The first describes the re- 
sults of a study on the grain structure of CdS and (CdZn)S films. 
The other paper is a study of the band structure in heterojunctions 
between CueS and Cd/sub 1-x/Zn/sub x/S. Ongoing material stud- 
ies are focused on the optical properties of CueS as influenced by 
oxidation-reduction heat treatments. A set of high efficiency CuS/ 
(CdZn)S cells stored in hydrogen are being monitored for changes 
in efficiency and nine cells have been put on test under continuous 
illumination. 


20013 (SERI/PR—8310-1-T5) Cadmium sulfide/copper 
sulfide heterojunction cell research. Critical studies in materi- 
als and durability. Annual progress report, July 1, 1979- 
August 31, 1980. (Delaware Univ., Newark (USA). Inst. of 
Energy Conversion). Jan 1981. Contract AC02-77CH00178. 
44p. NTIS, PC A03/MF AO1. 

A summary of the structural and morphological features of 
CdS and (CdZn)S layers and their heterojunctions with CueS is 
presented. The growth of the CusS layer has been studied as a 
function of time for both the solution and solid state process using 
transmission electron microscopy. Preliminary observations have 
also been made on vapor and sputter deposited CueS layers. The 
effect of oxidation and reduction heat treatments on the optical 
properties of CueS are reported. Changes of cell performance with 
time for cells loaded to various points in the power quadrant are 
described. 


20014 (SERI/PR—9196-1-T2) Indium phosphide/cadmi- 
um sulfide thin-film solar cells. Semiannual report, July 1980- 
December 1980. Zanio, K. (Hughes Research Labs., Malibu, 
CA (USA)). Mar 1981. Contract AC02-77CH00178. 41p. 
NTIS, PC A03/MF AOl1. 

InP thin films were deposited by planar reactive deposition 
on recyrstallized CdS (RXCdS) and semi-insulating (100) InP sub- 
strates and evaluated as potential layers for an all-thin-film solar 
cell. Films prepared on RXCdS at approximately 330°C contained 
a mixture of grains having both large and submicron lateral dimen- 
sions. SIMS analysis showed the interdiffusion profiles to be well 
behaved and, within the resolution of the analysis, no significant 
difference in the profiles between structures prepared at 330°C and 
380°C. Be-doped epitaxial films, deposited on semi-insulating InP at 
330°C, showed both n- and p-type behavior. Films prepared at 
higher and lower temperatures with a freshly Be-charged In source 
were p-type and n-type, respectively; the n-type behavior is associ- 
ated with an excess of n-type native defects. SIMS analyses con- 
firmed the presence of Be in all Be-doped films. Growth with devi- 
ation from stoichiometry was initiated at 330°C to reduce the con- 
centration of native defects. Growth of Be-doped films at higher 
substrate temperature with the same Be-doped source after several 
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runs eventually resulted in n-type films. Analyses of the In source 
and films were initiated to determine the cause of the transient 
doping. As an alternative to Be doping, p-type Zn-doped InP films 
were prepared on InP semi-insulating substrates with room-tem- 
perature carries concentration and mobilities of 6 x 10'® cm~*, and 
80 cm*/Vsec, respectively. 


20015 (SERI-TP—614-1214) MIS and PN junction solar 
cells on thin-film polycrystalline silicon. Ariotedjo, A.; 
Emery, K.; Cheek, G.; Pierce, P.; Surek, T. (Solar Energy 
Research Inst., Golden, CO (USA)). May 1981. Contract 
AC02-77CH00178. 5p. (CONF-810526—9). NTIS, PC A02/ 
MF AOl. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

The Photovoltaic Advanced Silicon (PVAS) Branch at the 
Solar Energy Research Institute (SERJ) has initiated a comparative 
study to assess the potential of MIS-type solar cells for low-cost 
terrestrial photovoltaic systems in terms of performance, stability, 
and cost-effectiveness. Several types of MIS and SIS solar cells are 
included in the matrix study currently underway. This approach 
compares the results of MIS and p/n junction solar cells on essen- 
tially identical thin-film polycrystalline silicon materials. All cell 
measurements and characterizations are performed using uniform 
testing procedures developed in the Photovoltaic Measurements 
and Evaluation (PV M and E) Laboratory at SERI. Some prelimi- 
nary data on the different cell structures on thin-film epitaxial sili- 
con on metallurgical-grade substrates are presented here. 


20016 (SERI/TR—9002-3-T2) Thin-film gallium arsenide 
solar-cell research. Annual project report, March 1, 1980-Feb- 
ruary 28, 1981. Chu, S.S. (Southern Methodist Univ., 
Dallas, TX (USA)). Mar 1981. Contract AC02-77CH00178. 
52p. NTIS, PC A04/MF AOl1. 

The optimization of the deposition of gallium arsenide films 
of 10 um thickness or less has been carried out with the objective 
of obtaining gallium arsenide films with uniform microstructure and 
good electrical properties. Gallium arsenide films of 10 ym or less 
thickness deposited on tungsten/graphite substrates exhibit, in most 
cases, pronounced shunting effects in large area MOS solar cells 
due to grain boundaries. The effective passivation of grain bound- 
aries is necessary to produce solar cells with good conversion effi- 
ciency. Different grain boundary passivation techniques have been 
investigated to determine their effectiveness for large area solar 
cells from the deposited gallium arsenide films. The combination of 
ruthenium treatment and thermal oxidation has been shown to be 
the most effective passivation technique for large area MOS solar 
cells. MOS solar cells have been fabricated from gallium arsenide 
films of 10 yum thickness. The gallium arsenide films were treated 
with ruthenium ion and followed by thermal oxidation. The solar 
cells are of the configuration TiO./Ag(grid contact)/Au/oxide/n- 
GaAs/n* -GaAs/W/graphite. MOS solar cells of 9 cm? area with 
an AM| efficiency of up to 8.5% have been prepared reproducibly. 
The fabrication and characterization of thin film gallium arsenide 
homojunction solar cells have been initiated. The p* -n junction was 
formed in-situ by depositing the Zn-doped p*-layer immediately 
after the deposition of n/n* -layers. Without any surface passivation 
treatment, solar cells of 8 cm? area with an AMI efficiency of 
about 7% have been prepared. With proper optimization in the fab- 
rication processes, the conversion efficiency should be greatly im- 
proved. Therefore homojunction structure is a promising approach 
for the fabrication of thin film gallium arsenide solar cells. 


20017 (SERI/TR—98175-2) Assessment of secondary 
crop residues. Final report. Ashare, E.; Leuschner, A.P.; 
West, C.E.; Langton, B. (Dynatech R/D Co., Cambridge, 
MA (USA)). Mar 1981. Contract AC02-77CHO00178. 295p. 
NTIS, PC A13/MF AOl1. 

This report is the first of three reports assessing the feasibil- 
ity of converting secondary agricultural residues to energy in the 
form of either methane gas or ethyl alcohol. Secondary agricultural 
residues are defined in this study as those residues resulting from 
biomass processing to produce primary products; e.g., whey from 
cheese processing, vegetable processing wastes, residues from paper 
pulping, etc. This report summarizes the first two phases of this 
study, data compilation, and evaluation. Subsequent reports will 
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analyze the technical and economic feasibility of converting these 
residues to energy and the implementability of this technology. The 
industries for which data has been compiled in this report include 
vegetable, fruit, seafood, meat, poultry, and dairy processing and 
the pulp, paper, and paperboard industry. The data collected in- 
clude raw product input, final processed product output, residue 
types, and quantity, residue concentration, biodegradability, season- 
ality of production, and geographic distribution of processing facili- 
ties. In general, these industries produce a relatively solid residue 
ranging in total solids concentration from 10 to 50% and a dilute 
liquid residue with an organic content (measured as COD or BOD) 
ranging from a few hundred to a few thousand mg/l. Due to the 
significant quantities of residues generated in each of the industries, 
it appears that the potential exists for generating a substantial quan- 
tity of energy. For a particular industry this quantity of energy can 
range from only one percent upwards to nearly thirty-five percent 
of the total processing energy required. The total processing energy 
required for the industries included in this study is approximately 
2.5 quads per year. The potential energy which can be generated 
from these industrial residues will be 0.05 to 0.10 quads per year or 
approximately 2 to 4 percent of the total demand. 


20018 Influence of the electric field on collection efficien- 
cies of solar cells. Boeer, K.W. (College of Engineering, 
University of Delaware, Newark, Delaware 19771 and SES, 
Inc., Newark, Delaware 19711). Applied Physics Letters ; 38: 
No. 7, 537-539(1 Apr 1981). 

Solar cells which show a field-dependent collection efficien- 
cy in the current saturation range must exhibit a field-dependent 
carrier redistribution over localized states within the junction. Such 
redistribution may be caused by "field quenching” which is a well- 
known effect in photoconductive CdS, providing for field satura- 
tion and consequently causing the short-circuit current to saturate 
before the emitter limit is reached. 


20019 Influence of thin metal as a top electrode on the 
characteristics of P-I-N a- Si:H solar cells. Han, M.; Ander- 
son, W.A.; Lahri, R.; Coleman, J. (Department of Electrical 
Engineering, State University of New York at Buffalo, Am- 
herst, New York 14221). XS-9-8041-9. Journal of Applied 
Physics ; 52: No. 4, 3073-3075(Apr 1981). 

Hydrogenated amorphous silicon (a-Si:H) p-n junction solar 
cells have been fabricated which utilize various metals (Cr, Cu, Al, 
Pd, Ag) as a top electrode. Experimental and theoretical analysis of 
photovolatic performance in a-Si:H solar cells as a function of resis- 
tivity, optical transmittance, and work function of thin metal films 
are presented. Metal work function changes the effective built-in 
potential of p-n junction diodes. Furthermore, a lower work func- 
tion metal forms a good Ohmic contact for substrate —P* -I-N* — 
electrode cells, and high work function metals improve V/sub oc/ 
of substrate -N-I-P cells. Typical V/sub 0/c values are 760 mV 
with Cr—, Cu—, and Al—N-I-P—stainless steel (SS), 700 mV with 
Pd—N-I-P-SS, 600 mV with Pd—-P-I-N-SS, and 540 mV with Cr— 
P-I-N-SS. J/sub sc/ is strongly dependent on transmittance and re- 
sistivity of the metal films. Fill factor is independent of the choice 
of a top electrode. An efficient of 2% has been obtained on a 2 cm? 
solar cell. 


20020 Gas from biomass: the GRI program. Tompkins, 
A.N.; Bryce, A.J. pp 915-932 of First International Gas Re- 
search Conference. Rockville, MD; Government Institutes, 
Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

Using the oceans to produce biomass as an energy source is 
attractive because of the large amount of available ocean surface 
area, the nutrient content of ocean water and the environmental 
energy in ocean waves. The Marine Biomass Program, jointly spon- 
sored by the Gas Research Institute, the United States Department 
of Energy and the New York State - Energy Research and Devel- 
opment Authority, is managed by the General Electric Company. 
The primary objective of this program is to produce methane and 
other fuels from seaweed that are cost competitive, on a commer- 
cial basis, with alternate sources of energy by developing highly in- 
tegrated processes of feedstock growth, harvesting and conversion. 
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20021 Development of electron spin polarization in photo- 
synthetic electron transfer by the radical pair mechanism. 
Friesner, R.; Dismukes, G.C.; Sauer, K. (Univ. of Califor- 
nia, Berkeley). Biophysical Journal ; 25: 277-294(Feb 1979). 

The radical pair theory has been extended to treat systems of 
membrane-bound radicals with g tensor anisotropy. Analysis of the 
polarized electron paramagnetic resonance (EPR) signals of P700*, 
originating from photosystem I of higher plants, in terms of the 
radical pair mechanism provides information about the sequence of 
early electron acceptors. To account for the orientation dependence 
of the line shape and integrated area of this polarized signal, the 
electron transfer sequence is proposed to be P700 — A; + X > 
Fd(A,B), where A; is a small organic molecule (possibly chloro- 
phyll), X is the acceptor species observed recently in low-tempera- 
ture EPR studies, and Fd(A,B) are the ferredoxin iron-sulfur cen- 
ters A and B. Calculations provide information about the lifetimes 
of Ai", and X~, and their exchange interactions with P700*. Sup- 
porting evidence was also found for the orientation of X~ in the 
thylakoid membrane reported recently by G.C. Dismukes and K. 
Sauer (Biochim. Biophys. Acta. 504: 431-445). 
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REFER ALSO TO CITATION(S) 19992, 20024, 20356 


20022 (DOE/ET/20279—136) Dependence of delivered 
energy on power conditioner electrical characteristics for util- 
ity-interactive PV systems. Rasmussen, N.E.; Branz, H.M. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). 1981. Contract AC02-76ET20279. 7p. (CONF- 
810526—8). NTIS, PC A02/MF AO1. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

In a utility-interactive photovoltaic system, the electrical 
characteristics of the dc-to-ac power-conditioning unit (inverter) in- 
fluence the quantity of electrical energy delivered by the system, 
and therefore, affect the user worth of the system. An analysis of 
the effect of relevant inverter electrical characteristics on the quan- 
tity of system-delivered energy is undertaken using computer simu- 
lations of system behavior. Significant conclusions are that: (1) the 
annual system performance advantage of maximum-power-point 
voltage tracking is small compared with fixed-dc-input voltage op- 
eration; (2) low levels of inverter ac-power consumption during 
times of zero insolation can significantly degrade system perform- 
ance; (3) the effect of small changes in the array-to-inverter size 
ratio on the user worth of the system is small; and (4) most of the 
system energy is delivered at power levels greater than one-half of 
the nominal array rating, and consequently, the inverter low-power 
efficiency is less important than is its full-power efficiency. A for- 
mula that approximates the inverter annual throughput efficiency 
with only four laboratory measurements on the inverter is present- 
ed. 


20023 How to get acceptance of your QA program from 
your customer. McGuirk, W.J. (Arizona Public Service Co., 
Phoenix). pp B2.1.1-B2.1.6 of Sixth annual national Energy 
Division conference. Milwaukee, WI; American Society for 
Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

The role of quality assurance in the development of a Feder- 
ally funded, commercial sized solar photovoltaic power system is 
discussed. To date the project has proceeded through the conceptu- 
al design phase, and is now ready for detailed design and construc- 
tion. A quality assurance program plan has been drafted, based on 
specific quality assurance and control requirements defined by 
DOE. Acceptance of the program will be achieved during the 
early part of the construction contract. 


1407 Solar Thermal Power Systems 
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REFER ALSO TO CITATION(S) 20092 


20024 (DOE/ER—0098) Bibliography for the Satellite 
Power System (SPS) Concept Development and Evaluation 
Program. Abromavage, M.; Calzadilla, R.; Murray, M. (Ar- 
gonne National Lab., IL (USA)). Apr 1981. Contract W-31- 
109-ENG-38. 281p. NTIS, PC Al3/MF AOl1. 

This bibliography encompasses systems definition and engi- 
neering aspects; environmental assessment of microwave health and 
ecology, risks to space workers and atmospheric effects; a societal 
assessment covering resource requirements (land and materials) in- 
ternational and institutional issues; and a comparative assessment of 
the SPS Reference System relative to other advanced energy tech- 
nologies, such as fusion. (MHR) 


20025 (DOE/SF/10763—T9(Vol.1)) User manual for the 
University of Houston solar central receiver, cellwise per- 
formance model: NS. Lipps, F.W.; Vant-Hull, L.L. (Houston 
Univ., TX (USA). Energy Lab.). Dec 1980. Contract AC03- 
79SF10763. 198p. (SAN—0763-4(Vol.1)). NTIS, PC A09/ 
MF AOl. 

This is a user manual for the University of Houston solar 
central receiver cellwise performance model. This program simu- 
lates the optical performance of a solar central receiver system (i.e., 
power-tower). The system contains a collector field having a large 
number of identical, individually-guided, heliostats which reflect 
sunlight to a tower top receiver (i.e., the central receiver). For sim- 
ulation, the collector field is divided into cells, and a representative 
heliostat at each cell center is used to estimate the effect of the he- 
liostats in that cell. The cellwise performance model of the central 
receiver system is an efficient tool in system studies. Typical appli- 
cations include: a receiver flux density run, an annual performance 
summary run, a start-up performance study, and a study of per- 
formance during a cloud passage. 


20026 (DOE/SF/10763—T9(Vol.2)) User manual for the 
University of Houston solar central receiver, cellwise per- 
formance model: NS. Lipps, F.W.; Vant-Hull, L.L. (Houston 
Univ., TX (USA). Energy Lab.). Dec 1980. Contract AC03- 
79SF10763. 123p. (SAN—0763-4(Vol.2)). NTIS, PC A06/ 
MF AOl. 

A complete listing is given of the inputs and outputs of four 
test runs designed to illustrate the most important features of the 
NS-cellwise performance code. 


20027 (SAND—79-8193/2) Design report: Westinghouse 
second generation heliostat. Volume II. Manufacturing, in- 
stallation, transportation, and cost estimates. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Advanced Energy 
Systems Div.). Jun 1980. Contract AC04-76DP00789. 46p. 
(AESD-TME—3028). NTIS, PC A03/MF AO1. 

A manufacturing plan is given to define the strategy to be 
used to build heliostats in large volume for solar central receiver 
power plants generating power commercially in field arrays of 3956 
heliostats to produce 50 megawatts of electric power, and to show 
how the plan will be implemented. The plan is to assemble the he- 
liostats at the solar central receiver power plant site in a transport- 
able building, which will be dismantled when enough heliostats are 
manufactured for one plant, and re-erected at the next plant site. 
Plans are presented for parts and materials procurement, and the 
needed capital equipment, including the Seaman Portomod portable 
building, plant equipment and production equipment are listed. The 
processes for assembling and installing the heliostats, and the per- 
sonnel required for the job are discussed, as well as field mainte- 
nance and quality control. Assembly plant capacity and the helio- 
stat production schedule are estimated. Cost estimates are tabulated 
for production, operation and maintenance of heliostats. Present 
value and levelized annual costs are estimated. (LEW) 


20028 (SAND—81-0275) Heliostat operation at the Cen- 
tral-Receiver Test Facility (1978-1980). Holmes, J.T. (Sandia 
National Labs., Albuquerque, NM (USA)). May 1981. Con- 
tract AC04-76DP00789. 27p. NTIS, PC A03/MF AOI. 

The data and conclusions reported are for the 222 CRTF he- 
liostats that have been in operation from 1978 through 1980. The 
CRTF beam produces a total power of 5.5 MWth and a peak inten- 
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sity of 2250 kW/m? near solar noon. A new operating strategy has 
recently been implemented. Improvements in the targeting accura- 
cy have been made. The mirror reflectivity is maintained near 80% 
by cleaning with natural rains or snow. The CRTF has logged 
almost 300,000 operating hours by the end of 1980. 


20029 (SAND—81-0604C) Use of aluminum in solar 
energy. Stromberg, R.P. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1980. Contract AC04-76DP00789. 26p. 
(CONF-8010178—1). NTIS, PC A03/MF AOl1. 

From Aluminum Association alternate energy workshop; 
Washington, DC, USA (8 Oct 1980). 

Current solar hardware for electric power generation being 
tested or in place at some industrial plants is briefly reviewed. The 
use of aluminum in the solar industry and the economics of alumi- 
num requirements in the industry as they currently exist are dis- 
cussed broadly. Many photographs illustrate the presentation. 
(MCW) 


20030 (SAND—81-8207) Comparison of alternative wash- 
ing systems for heliostats. Kerstein, A. (Sandia National 
Labs., Livermore, CA (USA)). Apr 1981. Contract AC04- 
76DP00789. 24p. NTIS, PC A02/MF AO1. 

Two methods have been proposed for washing heliostat mir- 
rors in a solar central receiver facility. One method involves truck- 
mounted washing mechanisms continuously traversing the heliostat 
field, washing mirrors sequentially on a fixed schedule. The other 
concept involves a washing unit affixed to each heliostat, permit- 
ting near-simultaneous washing of all heliostats on demand. The 
former, scheduled washing system has the advantage of lower capi- 
tal costs, while the latter, responsive system has more operational 
flexibility. Cost-benefit evaluation of the two systems, taking into 
account the random nature of rainfall patterns and soiling process- 
es, indicates that the scheduled system is preferable. 


20031 (SERI/TP—631-1154) Technical and economic 
evaluation of a Brayton-Rankine combined-cycle solar-ther- 
mal power plant. Wright, J.D. (Solar Energy Research Inst., 
Golden, CO (USA)). May 1981. Contract AC02- 
77CH00178. Sp. (CONF-810509—36). NTIS, PC A02/MF 
AOl. 

From Annual conference of the International Solar Energy 
Society; Philadelphia, PA, USA (26 May 1981). 

The objective of this study is to conduct an assessment of 
gas-liquid direct-contact heat exchange and of a new storage-cou- 
pled system (the open-cycle Brayton/steam Rankine combined 
cycle). Both technical and economic issues are evaluated. Specifi- 
cally, the storage-coupled combined cycle is compared with a 
molten salt system. The open Brayton cycle system is used as a top- 
ping cycle, and the reject heat powers the molten salt/Rankine 
system. In this study the molten salt system is left unmodified, the 
Brayton cycle is integrated on top of a Martin Marietta description 
of an existing molten salt plant. This compares a nonoptimized 
combined cycle with an optimized molten salt system. 


20032 Solar energy, public utilities, and economic effi- 
ciency. Hamlen, W. (State Univ. of New York, Buffalo); 
Tschirhart, J. Southern Economic Journal ; 47: No. 2, 348- 
365(Oct 1980). 

There is considerable disagreement as to when solar energy 
will be supplying a substantial percent of the world’s needs. The 
two principal areas where solar energy could become instrumental 
are in heating and in production of electricity. In recent years sig- 
nificant advances have been made in heating, to the point where 
numerous firms are marketing solar heating systems. On the other 
hand, solar electricity is still years away from widespead use. The 
first solar-electric plant should be ready to generate around 1985 
Common to both technologies are the same basic components: a 
solar collector, a storage facility, and a conventional backup 
system. These components form the capital stock while solar radi- 
ation is the fuel, along with a conventional backup fuel. As a fuel, 
however, solar radiation is unusual because of its random availabil- 
ity, causing ramifications for designing economically efficient sys- 
tems, and for interfacing these systems with existing public utilities 
This paper presents and interprets a model that captures the basic 
elements of a solar energy system, including the random elements 
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on both the demand and supply sides of the market. A chance-con- 
strained cost-minimization technique is used to determine the eco- 
nomically efficient combination of capital inputs. In addition, the 
problem of interfacing this system with existing technologies is ex- 
amined. Because of the similarities between the heating and elec- 
tricity technologies, the model presented is couched in terms of 
heating only. With minor changes, the model could be adapted to 
electricity as well. 28 references. 


20033 Status report on the Solar Thermal Test Facility. 
Marshall, B.W. (Sandia Labs., Albuquerque, NM). pp 19-23 
of Energy ‘78. Record of conference papers. New York, 
NY; Institute of Electrical and Electronics Engineers, Inc. 
(1978). 

From Symposium on energy; Tulsa, OK, USA (16 Apr 
1978). 

The Solar Thermal Test Facility (STTF) at Sandia Labora- 
tories in Albuquerque, New Mexico, is made up of a field of helios- 
tats which condentrate sunlight onto experiments located on a cen- 
tral tower. The facility is designed to deliver up to 5 MW of ther- 
mal power to experimental equipment, and successful operation at a 
partial power of approximately 1.8 MWt was achieved in May 
1977. The STTF will serve as the DOE's primary solar facility for 
testing components required in solar thermal electric power plants 
and will also serve researchers from other government agencies, re- 
search institutes, universities, and industry as a major R and D 
center for materials and process work which requires high solar 
flux conditions. 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


20034 (ANL/OTEC-TM—3) Current meter data report, 
September 1980 - December 1980: mooring OTEC-HB. 
Roman, T.M.; Wang, D.P. (Argonne National Lab., IL 
(USA)). Mar 1981. Contract W-31-109-ENG-38. 27p. NTIS, 
PC A03/MF AOl1. 

Data tapes contained current meter records from instrument- 
ed mooring OTEC-HB near the OTEC-1 site approximately 14 
nautical miles northwest of Keahole Point, Island of Hawaii. De- 
ployed in 1345 m of water, the mooring had five Aanderaa RCM-5 
current meters, one at each of the following depths: 47 m, 70m, 
99m, 154m, and 829 m. Raw data consisted of east-west (U) veloc- 
ity, north-south (V) velocity, temperature (T), and pressure (P) 
time series from September 23, 1980, through December 20, 1980, 
with a recording interval of 15 min. The series (U, V, T) were fil- 
tered into various frequency domains, thereby removing very high 
frequencies and separating tidal oscillations from very low frequen- 
cies. Spectral analyses were performed on the nontidal U and V 
time series 


20035 (DOE/ET/21002—T13) OTEC support services. 
Quarterly technical progress report No. 11, 15 November 
1980-14 February 1981. (VSE Corp., Alexandria, VA 
(USA)). Feb 1981. Contract AC02-78ET21002. 21p. NTIS, 
PC A02/MF AOl1. 

Technical engineering and management support services for 
the Ocean Thermal Energy Conversion Program are listed along 
with their objectives. Progress is reported on the following: techni- 
cal assessments, OTEC system integration, environment and siting 
considerations, and transmission subsystem considerations. (MHR) 


20036 (JHU/APL-SR—80-2A) Verification test for cold 
water pipe analysis. Part A. Test description, results, and 
model comparisons. (Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab.). Oct 1980. Contract AIO1- 
77ET20342. 346p. NTIS, PC A15/MF AOl1. 

An at-sea test of a long diameter pipe was conducted to pro- 
vide a set of data for use in verifying computer programs for the 
design and analysis of cold water pipes (CWP) and to evaluate the 
performance of a large pipe in the open sea. The pipe, which was 
made of steel and had a 5 ft outside diameter and 3/16 in. wall 
thickness, was fabricated in 20 ft sections having mating flanges so 
that the sections could be bolted together during deployment. The 
platform instrumentation consisted of a redundant set of 10 acceler- 
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ometers. The environment instrumentation consisted of six resist- 
ance wave staffs fastened to the platform and a string of self-con- 
tained current meters deployed in the vicinity of the platform. 
Thirty-nine files of data were recorded for 11 different platform- 
pipe configurations ranging from the platform alone to the platform 
with 500 ft of pipe. Of the 39 data files, 12 were processed com- 
pletely with spectral analysis procedures, resulting in a set of plots 
that show the power spectra of the pipe and the platform response 
to the wave forces. These plots were then used for comparisons 
with the response spectra predicted by four computer programs: (1) 
ROTEC, a frequency domain program; (2) MRDAP, a time 
domain program; (3) The NOAA/DOE code, a frequency domain 
program; and (4) HULPIPE, a time domain program. The compari- 
sons of measured test data and computer program predictions are 
discussed in detail. 


20037 (JHU/APL-SR—80-2B) Verification test for cold 
water pipe analysis. Part B. Test-data response spectra. 
(Johns Hopkins Univ., Laurel, MD (USA). Applied Physics 
Lab.). Oct 1980. Contract AI01-77ET20342. 337p. NTIS, 
PC A15/MF AOl. 

An at-sea test of a long diameter pipe was conducted to pro- 
vide a set of data for use in verifying computer programs for the 
design and analysis of cold water pipes (CWP) and to evaluate the 
performance of a large pipe in the open sea. Part B contains plots 
of all of the response spectra generated from twelve of the thirty- 
nine files of test data, representing six different platform/pipe con- 
figurations 


20038 (JHU/APL-SR—80-2C) Verification test for cold 
water pipe analysis. Part C. Directional sea spectra. (Johns 
Hopkins Univ., Laurel, MD (USA). Applied Physics Lab.). 
Oct 1980. Contract AI01-77ET20342. 115p. NTIS, PC A06/ 
MF AOl. 

An at-sea test of a long diameter pipe was conducted to pro- 
vide a set of data for use in verifying computer programs for the 
design and analysis of cold water pipes (CWP) and to evaluate the 
performance of a large pipe in the open sea. Part C gives tabula- 
tions and corresponding contour plots of all the directional sea 
spectra measured during the at-sea test. 


20039 (JHU/APL-SR—80-5A) Lightweight concrete 
OTEC cold water pipe tests, Phase II. Special reports. 
O'Connor, J.S. (ed.). (Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab.). Mar 1981. Contract AIO1- 
77ET20342. 313p. NTIS, PC Al4/MF AOl1. 

A 1/3-scale model of a cold water pipe (CWP) for a 40 
MW/sub e/ (nominal) OTEC plantship was constructed of rein- 
forced lightweight concrete and tested to destruction. Failure oc- 
curred at approximately 138% of the design load for the once-in 
100-year-storm condition in the Atlantic-1 siting area (5 to 15°S, 20 
to 30°W). The concept of using Neoprene bearing pads to provide 
flexibility of the joint between pipe segments was also verified. 
Measured deflections and stresses generally agreed with computer- 
generated predictions and validated the design methods used 


20040 (JHU/APL-SR—80-5B) Physical properties of a 
lightweight concrete for OTEC cold water pipes. Special re- 
ports. O'Connor, J.S. (ed.). (Johns Hopkins Univ., Laurel, 
MD (USA). Applied Physics Lab.). Mar 1981. Contract 
AI01-77ET20342. 90p. NTIS, PC AO5/MF AO1. 

Results of tests to determine compressive, tensile, and flex- 
ural strengths as well as elastic and long term deformation charac- 
teristics of the selected lightweight concretes are presented. In ad- 
dition, tests were made to determine long time absorption charac- 
teristics at hydrostatic pressures of 0, 700, and 1400 psi. These simu- 
lated conditions in the pipe at ocean depths of up to 3000 ft. All 
along term tests were continued for a period of at least one year. 
Tests were also made to determine compressive, tensile, and fatigue 
strengths under conditions simulating those that could occur in 
service. These tests were conducted at hydrostatic pressures of 0. 
700 and 1400 psi 


20041 (SERI/TR—631-984) Water flows from slotted 
pipes. Olson, D.A. (Solar Energy Research Inst., Golden, 
CO (USA)). Apr 1981. Contract AC02-77CH00178. 43p. 
NTIS, PC A03/MF AOI. 
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Results of experiments and analyses that determine jet flow 
distribution from slotted pipes of dimensions typical for OC-OTEC 
evaporators or condensers are described. For a pipe with a 6.3-cm 
inside diameter and 0.64-cm wide slot, the measured and predicted 
jet flow was low and nearly parallel to the pipe at the entrance, 
and high and perpendicular to the pipe only near the closed end. 
Slot lengths ranged from 1.5 m to 4.6 m, and inlet flow rates varied 
from 6 kg/s to 17 kg/s. Friction reduces the pressure in the en- 
trance and intermediate portions of the pipe, while the rapidly de- 
celerating flow produces high pressure recovery as it approaches 
the closed end. In the region of high flow next to the closed end, 
the ratio of slot area (slot length times width) to pipe cross-section- 
al area is less than two. To use a slotted pipe for generating falling 
jets in an OC-OTEC plant, the slot length should be 1 m or less 
(for a pipe with a 6.3-cm inside diameter and a 0.64-cm wide slot). 
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20042 5th national passive solar conference. Hayes, J.; 
Snyder, R. (eds.). Newark, DE; American Section of the In- 
ternational Solar Energy Society, Inc. (1980). 729p. 
(CONF-801016—(Vol.1)). NTIS, PC A99/MF AO1. 

From 5. national passive solar conference; Amherst, MA, 
USA (19 Oct 1980). 

One hundred and fifty-three papers are included. Thirteen 
papers were abstracted previously. Three papers were out of scope 
and not abstracted. Separate abstracts were prepared for one hun- 
dred and thirty-seven papers. (MHR) 


20043 (DOE/CS/30062—T1) Solar heating and cooling 
of residential buildings: design of systems, 1980 edition. 
(Colorado State Univ., Fort Collins (USA). Solar Energy 
Applications Lab.). Sep 1980. Contract AC02-79CS30062. 
681p. NTIS, PC A99/MF AO1. 


This manual was prepared primarily for use in conducting a 
practical training course on the design of solar heating and cooling 
systems for residential and small office buildings, but may also be 
useful as a general reference text. The content level is appropriate 
for persons with different and varied backgrounds, although it is as- 
sumed that readers possess a basic understanding of heating, venti- 
lating, and air-conditioning systems of conventional (non-solar) 
types. This edition is a revision of the manual with the same title, 
first printed and distributed by the US Government Printing Office 
in October 1977. The manual has been reorganized, new material 
has been added, and outdated information has been deleted. Only 
active solar systems are described. Liquid and air-heating solar sys- 
tems for combined space and service water heating or service water 
heating are included. Furthermore, only systems with proven expe- 
rience are discussed to any extent. 


20044 (DOE/CS/30120—1) Passive solar design: final 
evaluation, the Passive Studio. (AIA Research Corp., Wash- 
ington, DC (USA)). Aug 1980. Contract AC02-79CS30120. 
9p. NTIS, PC A0Q2/MF AOI1. 

The further evaluation of the workshops in passive design 
for practicing architects and engineers through delayed interviews 
with a sample of the participants is reported with particular empha- 
sis on the extent to which the participants have practiced passive 
design in the three-four months since attending. Also discussed is 
an unsuccessful attempt to conduct a lower-cost version of the pro- 
gram outside of normal office hours. Finally, the follow-on pro- 
grams and improvements that the interviews indicated are needed 
are identified. (MHR) 


20045 (DOE/CS/30236—T1) Passive solar water heat- 
ing: breadbox design for the Fred Young Farm Labor Center 
in Indio. Melzer, B.; Maeda, B. (Davis Alternative Technol- 
ogy Associates, CA (USA)). Oct 1979. Contract ACO02- 
79CS30236. 63p. NTIS, PC A04/MF AOI. 

An appropriate passive solar preheater for multifamily hous- 
ing units in the Fred Young Farm Labor Center in Indio, Califor- 
nia, was designed and analyzed. A brief summary of passive pre- 
heater systems and the key design features used in current designs 
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is presented. The design features necessary for the site requirements 
are described. The eight preliminary preheater designs reviewed for 
the project are presented. The results of thermal performance simu- 
lation for the eight prototype systems are discussed. Alternative 
monitoring systems for the installation are described and evaluated. 
The consultants’ recommendations, working drawings, and per- 
formance estimates of the system selected are presented. (MHR) 


20046 (DOE/CS/31542—T1) Study of two-phase turbine 
engine for solar space cooling. Final report. Amend, W.E. 
(Biphase Energy Systems, Santa Monica, CA (USA)). Aug 
1980. Contract AC03-77CS31542. 82p. NTIS, PC A0S5/MF 
AOl. 

Detailed mathematical description of two promising Biphase 
refrigeration cycles were developed and programmed on the com- 
puter (all known first-order irreversibilities were accounted for). 
Extensive parameter sweeps were made to identify the most effec- 
tive working-fluid combinations and to determine the sensitivity of 
cycle-performance levels. A Cycle configuration was established 
for a nominal 3-ton air cooled refrigeration system and the design 
parameters were determined from the computer code. A series of 
fluid compatibility tests were run to weed out potential fluid combi- 
nations that are reactive. 


20047 (DOE/CS/31719—T1) Solar-assisted heat pumps 
for the heating and cooling of buildings. Six month technical 
report, November 6, 1978-May 5, 1979. (General Electric 
Co., Schenectady, NY (USA). Corporate Research and De- 
velopment Dept.). May 1979. Contract AC03-78CS31719. 
140p. NTIS, PC AO7/MF AOl1. 

Phase I of this study deals with the determination of the 
most cost-effective SAHP (Solar-assisted Heat Pump) system. The 
series (solar-assisted), parallel (solar-boosted), and standard heat 
pump systems with electric resistance heat backup are emphasized. 
Performance characteristics of all major SAHP components are de- 
termined and used in conjunction with the TRNSYS simulation 
program to obtain heating and cooling system performance for four 
different climates: Phoenix, Arizona; New York, New York; Fort 
Worth, Texas; and Madison, Wisconsin. Material and installation 
costs are obtained for the SAHP components and are used in a life- 
cycle cost analysis to determine the economic viability of the var- 
ious systems. Ground coupling, evacuated tube collectors, and 
power demand distributions are studied. A marketing analysis is 
performed to assess the potential of SAHP systems in the residen- 
tial marketplace. The results of this study indicate that solar-boost- 
ed heat pumps (parallel) will be more cost effective than solar-as- 
sisted (series) heat pumps for the foreseeable future. Since all com- 
ponents for solar-boosted heat pumps are now commercially availa- 
ble, no further development work is needed to optimize the heat 
pumps for such a system. Furthermore, SAHP systems are not cur- 
rently cost effective when compared to standard air-to-air heat 
pumps, nor is there evidence that they will be in the foreseeable 
future. 


20048 (DOE/CS/32144—T1) Keith Keesecker Office 
Building. Final technical report. Bliege, C.L. (HITEK, Inc., 
Sweet Home, OR (USA)). 26 Jan 1981. Contract FCO03- 
78CS32144. 52p. NTIS, PC A04/MF AO1. 

This two story office building has 4000 ft? of space and a 
2000 ft* basement. The solar heating system has 936 ft? of flat plate 
collectors and a phase change storage system. A description of the 
system Operation, the acceptance test plan, as built wiring and 
piping schematics, and predicted performance data are included. 
(MHR) 


20049 (DOE/CS/34513—1) MIT Solar Building 5: the 
second year's performance. Johnson, T.E.; Quinlan, E. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Dept. of Ar- 
chitecture). Nov 1979. Contract AS02-77CS34513. 96p. 
NTIS, PC AO5/MF AO1. 

The MIT Solar Building 5 has shown the problems associat- 
ed with direct gain approaches can be overcome with new archi- 
tectural finish materials that emphasize their thermophysical prop- 
erties. Three new materials are demonstrated in the building: (1) a 
transparent window insulation; (2) a glare modulating and light di- 
recting louver; and (3) a ceiling tile that stores heat latently. 1978- 
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1979 thermal performance measurements showed the sun supplied 
62% of the building’s seasonal heating requirement while an addi- 
tional 13% of the load was supplied by internal gains from the 
lights. This was done by glazing only 45% of the south wall. Eco- 
nomic analyses show the payback period is 4 to 5 times faster than 
when using the flat plate collector approach. Architectural flexibil- 
ity has been increased, even to the point where new kinds of spaces 
can be created using these materials. 


20050 (DOE/NASA/CR—161679) Solar heating and 
cooling system installed at RKL Controls Company, Lumber- 
ton, New Jersey. Final report. (RKL Controls Co., Lumber- 
ton, NJ (USA)). Mar 1981. Contract AC01-76CS32397. 
276p. NTIS, PC A1l3/MF AOI. 

Solar heating and cooling of a 40,000 square foot manufac- 
turing building, sales offices and the solar computer control center/ 
display room are described. Information on system description, test 
data, major problems and resolutions, performance, operation and 
maintenance manual, manufacturer's literature and as-built drawings 
are provided also. The solar system is composed of 6000 square feet 
of Sunworks double glazed flat plate collectors, external above 
ground storage subsystem, controls, ARKLA absorption chiller, 
heat recovery and a cooling tower. 


20051 (DOE/NASA/CR—161722) Solar energy system 
economic evaluation final report for Wormser Columbia, 
South Carolina. (IBM Federal Systems Div., Huntsville, AL 
(USA)). Sep 1980. Contract AI01-76CS31037. 100p. NTIS, 
PC AOS5/MF AOl1. 

The economic analysis of the solar energy system that was 
installed at Columbia, South Carolina is developed for this and four 
other sites typical of a wide range of environmental and economic 
conditions in the continental United States. This analysis is accom- 
plished based on the technical and economic models in the f-chart 
design procedure with inputs based on the characteristics of the in- 
stalled system and local conditions. The results are expressed in 
terms of the economic parameters of present worth of system cost 
over a projected twenty year life: life cycle savings, year of posi- 
tive savings and year of payback for the optimized solar energy 
system at each of the analysis sites. The sensitivity of the economic 
evaluation to uncertainties in constituent system and economic var- 
iables is also investigated. Although budget constraints preclude an 
economic reevaluation of each of the sites, a similar site, Carlsbad, 
New Mexico, was done. When 1985 escalated values for fuel, costs, 
mass production, and improved design and installation techniques 
were applied, a significantly higher degree of savings was realized. 


20052 (DOE/NASA/CR—161723) Solar energy system 
economic evaluation. Final report for Fern Tunkhannock, 
Tunkhannock, Pennsylvania. (IBM Federal Systems Div., 
Huntsville, AL (USA)). Sep 1980. Contract AIO1- 
76CS31037. 98p. NTIS, PC AO5/MF AOl1. 

The economic analysis of the solar energy system that was 
installed at Tunkhannock, Pennsylvania is developed for this and 
four other sites typical of a wide range of environmental and eco- 
nomic conditions in the continental United States. This analysis is 
accomplished based on the technical and economic models in the f- 
chart design procedure with inputs based on the characteristics of 
the installed parameters of present worth of system cost over a pro- 
jected twenty year life: life cycle savings, year of positive savings 
and year of payback for the optimized solar energy system at each 
of the analysis sites. The sensitivity of the economic evaluation to 
uncertainties in constituent system and economic variables is also 
investigated. Although budget constraints preclude an economic re- 
evaluation of each of the sites, a similar site, Carlsbad, New 
Mexico, was done. When 1985 escalated values for fuel, costs, mass 
production, and improved design installation techniques were ap- 
plied, a significantly higher degree of savings was realized. Similar 
results could be expected for the site in this report. 


20053 (DOE/NASA/CR—161731) Solar heating and hot 
water system installed at Charlotte Memorial Hospital, Char- 
lotte, North Carolina. Final report. (Ferebee, Walters and 
Associates, Charlotte, NC (USA)). May 1981. Contract 
AI01-76CS31024. 67p. NTIS, PC A04/MF AOl. 

Included in this report is detailed information regarding the 
design and installation of a heating and hot water system in a com- 
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mercial application. This information includes descriptions of 
system and building, design philosophy, control logic operation 
modes, design and installation drawing and a brief description of 
problems encountered and their solutions. 


20054 (MDC-G—-8477) Solar repowering/industrial retro- 
fit systems study Gulf Mt. Taylor Uranium Mill solar retro- 
fit. (McDonnell Douglas Astronautics Co.-West, Hunting- 
ton Beach, CA (USA)). 21 Feb 1980. Contract AC03- 
79SF 10608. 107p. NTIS, PC A06/MF AO1. 

The development of a site-specific conceptual design for 
solar industrial retrofit of the Gulf Mt. Taylor Uranium Mill is re- 
ported. Effort to date has resulted in preparation of a preliminary 
System Requirements specification, conduct of trade studies to 
select a system concept, and related design, performance, cost esti- 
mating and economic analysis to support the concept selection. A 
baseline system with no storage and an alternative system with ex- 
tended storage were evaluated. The baseline system with no storage 
was selected because it provides the best overall opportunity for 
fuel displacement, operating experience in industrial application and 
successful demonstration in the near term. 


20055 (NYSERDA—80-20) Solar demonstration project 
in a fast-food restaurant. (State Univ. of New York, Albany 
(USA). Atmospheric Sciences Research Center). Nov 1980. 
128p. New York State Energy Research and Development 
Authority, Albany. 

The purpose of this project was to engineer, design, install 
and interface a solar collector system to an existing heat reclama- 
tion and energy conserving restaurant. Sixty evacuated tube, semi- 
concentrating solar collectors with an effective area of 888 square 
feet were installed. Solar heat was transferred through two heat ex- 
changers to one of two 3000 gallon storage tanks. Two heat ex- 
changers were used to isolate the ethylene used in the potable hot 
water storage tank. Much of the heat reclamation equipment of 
Phase 1 continued to supply heat to the system's 3000 gallon hot 
water storage tanks which supplied hot water for the dishwasher, 
for public use and for pre-heating make-up air to the restaurant's 
heating system. The Data Acquisition System used to monitor all 
systems during Phase | continued to monitor and analyze data from 
some 150 data points including the solar collector retrofit. In addi- 
tion a multipoint chart recorder was used to give a visual, real 
time, temperature graph of the solar collector system, heat ex- 
changers and storage tank. Details are given of the solar collector 
installation, the energy conserving and heat reclaiming equipment 
and the data acquisition problems and recommendations and con- 
clusions are given. 


20056 (SERI/TP—631-1157) Optimizing the performance 
of desiccant beds for solar-regenerated cooling. Barlow, R.; 
Collier, K. (Solar Energy Research Inst., Golden, CO 
(USA)). Mar 1981. Contract AC02-77CH00178. 5p. (CONF- 
810509—28). NTIS, PC A02/MF AOlI. 

From Annual conference of the International Solar Energy 
Society; Philadelphia, PA, USA (26 May 1981). 

Detailed computer simulations as well as a simplified psych- 
rometric analysis are used to determine the increase in cooling 
system performance that can be realized through the use of nonho- 
mogeneous or staged desiccant beds. A staged bed of four hypo- 
thetical desiccants is shown to give a 10% higher cooling capacity 
than a silica gel bed of the same thickness. Alternatively, the same 
cooling capacity is produced by a staged bed 37% thinner than the 
silica gel bed. These effects could be employed to reduce the para- 
sitic power requirements of desiccant cooling systems. 


20057 (SERI/TR—632-783) Design considerations for 
solar industrial process heat systems: nontracking and line 
focus collector technologies. Kutscher, C.F. (ed.). (Solar 
Energy Research Inst., Golden, CO (USA)). Mar 1981. 
Contract AC02-77CH00178. 64p. NTIS, PC A04/MF AOl1. 

Items are listed that should be considered in each aspect of 
the design of a solar industrial process heat system. The collector 
technologies covered are flat-plate, evacuated tube, and line focus. 
Qualitative design considerations are stressed rather than specific 
design recommendations. (LEW) 
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20058 Guidebook for solar process-heat applications. Faz- 
zolare, R.; Mignon, G.; Campoy, L.; Luttmann, F. Phoenix, 
AZ; Arizona Solar Energy Research Commission (1981). 
169p. (NP—1902438). 

This guide begins with an overview of the potential for solar 
process heat in Arizona. Some of the general technical aspects of 
solar are explored, such as insolation, siting, and process analysis. 
The major aspects of a solar plant design are then presented to in- 
clude general discussions of collectors, storage, and heat exchange. 
Reducing hardware costs to annual dollar benefits is explored. Rate 
of return, cash flow, and pay-back, which are well known criteria 
in management decisions, are discussed as they relate to solar sys- 
tems. Finally, a case study of design analysis procedures is present- 
ed. Design-cost optimization techniques are demonstrated using a 
yearly computer simulation of a solar process operation. 


20059 Solar/gas interface. Jenkins, P.E. (Texas A and M 
Univ., College Station). pp 330-346 of First International 
Gas Research Conference. Rockville, MD; Government In- 
stitutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

A major commitment by the US Government to the devel- 
opment and commercialization of solar technologies is noted. In 
order to assess the impact of this solar industry on the gas market, 
the solar-assisted water heater is discussed as to its potential in ef- 
fecting a more efficient utilization of natural gas. The different as- 
pects of solar utilization are presented showing the system sizing 
and economics associated with augmenting gas with solar as an 
energy source. The basic design for a solar preheated system is pre- 
sented and a specific system is chosen to provide a figure for a cost 
comparison with a conventional gas water heating system. 


20060 Solar energy and industry: a review of prospects 
and problems for solar thermal technology. Brown, K.C. pp 
519-533 of First International Gas Research Conference. 
Rockville, MD; Government Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

The status of solar thermal technology for industrial process 
heat applications is surveyed including a description of current 
costs and operating histories. Because the current status is unsatis- 
factory in view of the goals established by Presidnet Carter for 
solar industrial energy, an outline is presented of the most impor- 
tant objectives to be met in improving system performance, reduc- 
ing cost, and identifying markets for solar IPH. It is concluded that 
the effect of government tax policy will be of little impact until 
technical efficiency and cost effectiveness are significantly im- 
proved. 


20061 Residential passive solar heating: review and devel- 
opment of design aids. Toronto, Ontario; Ontario Ministry of 
Energy (1980). vp. (NP—1902449). 

The current status of passive solar heating is reviewed and 
the potential for the use of passive solar systems in the Ontario cli- 
mate is assessed. Three systems are studied in detail: direct, mass 
wall, and attached sun space. Thermal performance, architectural 
aspects, construction costs, economics and marketing considerations 
are all addressed. In addition, a manual shorthand technique for es- 
timating thermal performance based on solar load ratios has been 
developed. An example using a typical two-story Canadian home is 
included. It is indicated that energy savings of 25 to 30% are easily 
attained and savings of over 50% are possible with the use of ther- 
mal mass and night shutters. 


20062 National Passive and Hybrid Solar Program over- 
view. Maybaum, M. Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society ; 
5.1: 1-5(1980). (CONF-801016—(Vol.1)). Amherst, MA, 
USA (19 Oct 1980). 

The program activities and progress in the last four years are 
reviewed briefly. (MHR) 
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20063 Toward identifying the markets for passive solar 
homes and sunspaces. Chen, W.T. (Northeast Solar Energy 
Center, Boston, MA); Saras, A.E.; Heisler, J.; Ketels, P. 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society ; 5.1: 31-34(1980). (CONF- 
801016—(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

In an effort to identify the prime markets for passive solar 
homes and sunspaces, a major marketing effort was initiated by the 
US Department of Energy. This marketing research effort consists 
of five complementary consumer surveys, one homebuilder survey 
and one home improvement products and services distribution 
survey. A description of each of the above and a discussion of their 
relationship to each other are presented within the paper. Complete 
results from the 100 passive solar home and sunspace owner experi- 
ence surveys are presented. 


20064 Parametric studies on the thermal response of a 
direct gain room to the distribution of massive elements on 
the walls. Arumi-Noe, F.; Kim, J.J. (Univ. of Texas, 
Austin). Proceedings of the Annual Meeting - American Sec- 
tion of the International Solar Energy Society ; 5.1: 96- 
100(1980). (CONF-801016—(Vol.1)). Amherst, MA, USA 
(19 Oct 1980). 

Thermal storage exhibits a quickly achieved level of dimin- 
ishing returns as additional mass is added to the walls. Best results 
are over the largest area. The results are weakly dependent on 
whether the mass is directly exposed to the sun or not; the results 
are also weakly dependent on the color of the surfaces. 


20065 Comparative study of four passive building energy 
simulations: DOE-2.1, BLAST, SUNCAT-2.4, DEROB-III. 
Judkoff, R.; Wortman, D.; Christensen, C.; O'Doherty, B.; 
Simms, D.; Hannifan, M. (Solar Energy Research Inst., 
Golden, CO). Proceedings of the Annual Meeting - American 
Section of the International Solar Energy Society ; 5.1: 126- 
130(1980). (CONF-801016—(Vol.1)). Amherst, MA, USA 
(19 Oct 1980). 

Four building energy analysis codes are compared using two 
direct gain building models with Madison TMY weather data. 
Hourly temperature profiles and annual heating and cooling loads 
are compared and discussed. An analytic verification technique is 
described and used to investigate performance of the four codes. 
An anomaly is discovered in one of the codes, and the analytic ver- 
ification technique is used to test a modified version of this code. 


20066 Optimization of numerical parameters and solution 
procedures for a mass wall glazing system. White, M.D.; 
Burns, P.J.; Winn, C.B. (Colorado State Univ., Fort Col- 
lins). Contract EG-79-S-02-4519. Proceedings of the Annual 
Meeting - American Section of the International Solar Energy 
Society ; 5.1: 146-150(1980). (CONF-801016—(Vol.1)). Am- 
herst, MA, USA (19 Oct 1980). 

A study of various solution algorithms of a south facing ver- 
tical mass wall glazing system is presented. The optimization is 
completed in two parts. The variables chosen for the first part of 
the optimization include solution procedures, time steps, and grid 
spacings, used to model the mass wall. The four solution proce- 
dures used include an implicit scheme, an Euler scheme, an im- 
proved Euler scheme, and a Runge-Kutta solution scheme. This 
section was completed on a simulation of an unvented mass wall 
system and defines an optimal solution algorithm based on comput- 
er time and a one percent error limit on accuracy. This optimal so- 
lution algorithm is then applied to the vented mass wall system 
(Trombe wall). A further reduction in computer time could be 
achieved by utilizing equivalent conductances in the mass wall ther- 
mal network, provided there is no effect in the solution accuracy. 
The second part of the optimization examines the use of equivalent 
conductances in both the vented and unvented mass wall system. 


20067 Two simple tools for design of fixed shades. Naw- 
rocki, D.; Andersson, B.; Kammerud, R. (Lawrence Berke- 
ley Lab., CA). Contract W-7405-ENG-48. Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society ; 5.1: 171-175(1980). (CONF-801016— 
(Vol.1)). Amherst, MA, USA (19 Oct 1980). 


ERA VOL. 6, NO. 14 / 2658 


Two methods to assist designers in selecting and evaluating 
fixed, rectangular shading devices for rectangular wall and roof ap- 
ertures early in the design process are presented. Both methods are 
based upon a simple mathematical technique called SHADE. The 
first method is visual, using graphics prepared in advance by a 
computer program and the existing Libby-Owens-Ford Sun Angle 
Calculators to design appropriate shading during early stages of ar- 
chitectural design. The second method uses a Hewlett Packard 41C 
programmable calculator to refine the design by analysis of shading 
effects at specific hours, and to generate numerical data for use 
with detiled hand calculations of building loads. Each method is de- 
scribed, its advantages are noted, and an example of the use of each 
is given. Possible extensions and potential applications are dis- 
cussed. 


20068 Calculational methods for response and weighting 
factors. Subbarao, K. (Solar Energy Research Inst., Golden, 
CO). Proceedings of the Annual Meeting - American Section of 
the International Solar Energy Society ; 5.1: 211-213(1980). 
(CONF-801016—(Vol.1)). Amherst, MA, USA (19 Oct 
1980). 

Response factors relate the heat flow at the surface of a wall 
to the history of temperatures at the surfaces of the wall. They 
have been calculated in the past using Laplace transform. It is 
shown that fast Fourier transforms provide a simple and efficient 
way to calculate response factors. Weighting factors relate the 
cooling of heating load of a building in terms of the history of heat 
flows into the building. The thermal network method has been used 
for their calculation in the past. It is shown that Laplace transform 
methods, or even more simply, fast Fourier transform methods can 
be used for weighting factor calculations. 


20069 Solar radiation pattern analyses and effects for 
performance prediction of cylinder water walls. van der 
Mersch, P.L.; Burns, P.J.; Winn, C.B. (Colorado State 
Univ., Ft. Collins). Contract EG-79-S-02-4519. Proceedings 
of the Annual Meeting - American Section of the International 


Solar Energy Society ; 5.1: 224-228(1980). (CONF-801016— 
(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

A simple cylinder water wall (CWW) system with direct- 
gain space above and between the cylinders is considered. Because 
of their shape and placement, the cylinders have substantial interef- 
fects and interaction with the glazing, such as multiple reflections 
and shading. A solar radiation analysis is required to determine the 
effective absorptivity of the cylinders and of the direct-gain space. 
The theoretical radiation analysis is two-dimensional and includes 
two reflections of beam radiation, which accounts for typically 
about 98% of the beam radiation incident energy. The diffuse radi- 
ation is handled by means of planar shape factors. Important analyt- 
ical/empirical results that were obtained include: (a) the direct-gain 
is a strong function of cylinder size and spacing; (b) enhancement 
of the direct-gain absorptivity is caused by reflections grazing the 
cylinders, reaching enhancement values of more than 60% for small 
cylinder spacing; (c) the amount of energy left after the second re- 
flection is negligible. 


20070 State-of-the-art software package for passive solar 
design analysis. Jacobs, P.C. (Solar Environmental Engi- 
neering Co., Inc., Fort Collins, CO); Sharp, K.; Guenther, 
D.J.; Long, D.; Huston, W.G.; Judkoff, R.; McDade, M. 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society ; 5.1: 234-237(1980). 
(CONF-801016—(Vol.1)). Amherst, MA, USA (19 Oct 
1980). 

A software package for passive solar design analysis was de- 
veloped. This package is based on the Los Alamos Scientific Labo- 
ratories Solar/Load Ratio (LASL SLR) method, and utilizes the 
most current features of this method. Further algorithms allow cal- 
culation of solar radition on a tilted, shaded aperture at any azi- 
muth. This offers increased flexibility in calculating the shading 
from a fixed overhang. In addition, the program takes into account 
the effects of: variable number of glazings; glazing properties and 
thickness; diffuse ground reflectance; radiation enhancement from a 
specular reflector of variable dimensions placed at the base of a 
vertical, south-facing aperture; thermal storage wall or direct gain 
system absorptance; thermostat set temperature; internal heat gen- 
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eration; and variable R value of the night insulation. The package 
can combine the effect of up to five types of passive subsystems on 
the overall performance of the building. Outputs from the program 
are the monthly values for transmitted radiation, the monthly and 
annual values of the Solar Savings Fraction and auxiliary energy 
requirements. The package also includes a building heat loss pro- 
gram and an economics program. The package has been pro- 
grammed for the TI-59 calculator and for the Radio Shack TRS-80 
microcomputer. Comparisons between the results obtained from the 
software package and the results obtained from tabular methods are 
presented. 


20071 Analysis of hybrid solar systems with active collec- 
tion and passive distribution. Swisher, J. (Solar Energy Re- 
search Inst., Golden, CO). Proceedings of the Annual Meeting 
- American Section of the International Solar Energy Society ; 
5.1: 248-252(1980). (CONF-801016—(Vol.1)). Amherst, MA, 
USA (19 Oct 1980). 

The TRNSYS simulation program was used to evaluate the 
performance of active charge/passive discharge solar systems with 
water as the working fluid. This design was introduced in the Vil- 
lage Homes development in Davis, California, and is currently 
being used by Trident Energy Systems in Davis. TRNSYS simula- 
tions are used to evaluate the heating performance and cooling aug- 
mentation provided by systems in several climates. The results of 
the simulations are used to develop a simplified analysis tool similar 
to the F-chart and Phi-bar procedures used for active systems. This 
tool, currently in a preliminary stage, should provide the designer 
with quantitative performance estimates for comparison with other 
passive, active, and nonsolar heating and cooling designs. 


20072 Thermal network model of a passive solar house. 
Carroll, J.A.; Clinton, J.R. (Univ. of California at San 
Diego, La Jolla). Contract DE-AC04-79AL10891. Proceed- 
ings of the Annual Meeting - American Section of the Interna- 
tional Solar Energy Society ; 5.1: 257-261(1980). (CONF- 
801016—(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

A 35-node thermal network simulation model used at UCSD 
for modelling houses containing several passive or hybrid features 
is described. To avoid biases associated with use of a room node, 
radiative and convective heat exchanges between components are 
modelled separately. Run costs are under $1 for a 7-month heating 
season. The house modelled is a wood frame building with slab 
floor. Windows on all building faces can be modelled. The Trombe 
wall can be vented to the interior or to an under-floor rockbed. 
The rockbed model provides for controlled smearing of thermo- 
clines during both flow and no-flow conditions. Controls include 
shading and night insulation, venting, thermostat setbacks, off-peak 
backup, and various rockbed controls. 


20073 Winter experience of a passive solar retrofit. Mi- 
chels, T. (Londe-Parker-Michels, Inc., St. Louis, MO). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar Energy Society ; 5.1: 302-303(1980). (CONF- 
801016—(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

The results of data reduction on a monitored Passive Solar 
retrofit are presented. At the present time six months of data have 
been collected and are in the process of being reduced and ana- 
lyzed. 


20074 Hodges residence: performance of a direct gain 
passive solar home in Iowa. Hodges, L. (lowa State Univ., 
Ames). Contract W-7405-ENG-82. Proceedings of the Annual 
Meeting - American Section of the International Solar Energy 
Society ; 5.1: 304-308(1980). (CONF-801016—(Vol.1)). Am- 
herst, MA, USA (19 Oct 1980). 

Results are presented for the performance of the Hodges 
residence, a 2200-square-foot earth-sheltered direct gain passive 
solar home in Ames, Iowa, during the 1979-80 heating season, its 
first occupied season. No night insulation was used on its 500 
square feet of double-pane glass. Total auxiliary heat required was 
43 GJ (41 MBtu) gross and 26 GJ (25 MBtu) net, amounting, re- 
spectively, to 60 and 36 kJ/C°-day-m? (2.9 and 1.8 Btu/F°-day-ft*). 
The heating season was unusually cloudy and included the clou- 
diest January in the 21 years of Ames insolation measurements. Re- 
sults are also presented for the performance of the hollowcore floor 
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which serves as the main storage mass and for the comfort range in 
the house. 


20075 National passive/hybrid performance evaluation 
program for systems development. Hamilton, L.B. (Memph- 
remagog Group, Newport, VT); Scofield, M.P. Proceedings 
of the Annual Meeting - American Section of the International 
Solar Energy Society ; 5.1: 342-345(1980). (CONF-801016— 
(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

A performance evaluation program has been established by 
DOE for passive and hybrid systems to meet the data needs of the 
solar community involved in both system and market development 
activities. Three different classes of performance data acquisition 
and evaluation have been defined to supply the diverse require- 
ments of passive solar analysis. These are, in decreasing order of 
sophistication, Class A, B, and C. The system development portion 
of this program described in this paper focuses on the technical 
data requirements of the entire spectrum of users. Those require- 
ments are prioritized and matched to the most appropriate data 
sources. Class A performance evaluation provides detailed dynamic 
systems data sufficient for thermal model validation and system op- 
timization studies. Class B provides long-term steady state informa- 
tion on how well a system works (but not necessarily why). Class 
C provides information on overall energy use, a description of the 
system and user assessment. The first year plan includes 9 Class A, 
80 Class B and 400 Class C sites. This paper presents an overview 
of the program, including objectives, implementation, and recom- 
mended standard data requirements. 


20076 Transient analysis of heat loss in earth bermed 
structures. Szydlowski, R.F.; Kuehn, T.H. (Iowa State 
Univ., Ames). Contract W-7405-ENG-82. Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society ; 5.1: 409-413(1980). (CONF-801016— 
(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

Passive solar structures commonly utilize earth bermed walls 
to enhance energy conservation in spite of the lack of well-validat- 
ed guidelines capable of quantifying their expected thermal per- 
formance. In an effort to provide some added insight on the ther- 
mal response of earth bermed structures, a transient two-dimension- 
al model sufficiently general to accommodate numerous earth shel- 
tering configurations under variable boundary and soil cunditions 
has been developed. This allows accelerated investigation of sys- 
tems which, due to their thermal properties, are transient in nature 
with extremely long time constants. The present model considers 
time dependent soil properties, different types of below-grade struc- 
ture configurations, and various types, thicknesses and locations of 
insulation. Heat loss and gain through the exterior building enve- 
lope versus location and time of year are given as functions of con- 
struction materials, insulation and soil geometry. 


20077 Comparison of computer models with the ventilated 
sunspace at the White Mountain School. Hall-Martindale, M.; 
Converse, A.O. (Dartmouth College, Hanover, NH). Con- 
tract FG04-77CS34139. Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society ; 
5.1: 431-435(1980). (CONF-801016—(Vol.1)). Amherst, MA, 
USA (19 Oct 1980). 

The ventilated sunspace at the White Mountain School has 
been monitored extensively. A series of computer modeling studies, 
based on the data collected from the computer monitoring project, 
are presented and compared. The purpose of this comparison is to 
discover the degree of complexity that is needed in simulating and 
designing such structures. Four models are considered: (1) a single 
node model in which all thermal storage within the solarium is as- 
sumed to be lumped and the outlet air temperature is assumed to be 
equal to the temperature of this mass, (2) a two node model with 
the air being at steady state between the capacitance and ambient, 
(3) a two node model in which the transient thermal capacity of the 
air is accounted for, and (4) a three node model in which the floor 
and walls are separated and in which the air is assumed to be a 
steady state between the thermal capacitances and ambient. The 
comparisons are made for periods during which the building was 
occupied, as well as for periods during which it was unoccupied 
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20078 Solar greenhouses in hot humid climates. Meyers, 
A.C. III. (Institute of Basic and Applied Research, Inc., 
Ames, IA). Proceedings of the Annual Meeting - American 
Section of the International Solar Energy Society ; 5.1: 436- 
440(1980). (CONF-801016—(Vol.1)). Amherst, MA, USA 
(19 Oct 1980). 

The utilization of solar greenhouses in hot humid climates 
offers unique problems and challenges. In the hot humid Gulf 
coastal region and the Southeastern United States, solar green- 
houses can be used for both passive heating and to enhance passive 
cooling. The basic principles for the use of solar greenhouse appli- 
cations in hot humid climates and three finished examples of solar 
greenhouses which were built and tested, on different residential 
structures are presented to illustrate and refine the modeling tech- 
niques. How regular greenhouses can be modified for use as solar 
greenhouses in hot humid climates will also be discussed and illus- 
trated with a separate example. In both modeling and actual con- 
struction, actual experimental data was used to determine final con- 
figurations and selection from the available options. The results of 
the various winter and summer shading methods will be presented. 
The emphasis will be on the final solar greenhouse designed as a 
result of the two previous semi-experimental designs, which were 
used to determine design parameters. 


20079 Minimum benefits analysis of residential passive 
solar sunspace designs. Ben-David, S. (Univ. of New 
Mexico, Albuquerque); Kirschner, C.; Roach, F.; Noll, S. 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society ; 5.1: 441-445(1980). 
(CONF-801016—(Vol.1)). Amherst, MA, USA (19 Oct 
1980). 

Performance estimates for attached sunspace passive solar 
designs have recently been made available by the Los Alamos Sci- 
entific Laboratory (LASL). These estimates are used as input to the 
LASL/UNM EASE2 model, which evaluates the economic per- 
formance of a sunspace design, both with and without a night insu- 
lation option. Other more qualitative aspects of the design are pre- 
sented and their impact on the economic results discussed. Results 
are presented in tabular form for a subset of 220 SOLMET cities. 


20080 Urban rooftop solar greenhouse. Golubov, M. 
(Ehrenkrantz Group, New York, NY). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society ; 5.1: 446-449(1980). (CONF-801016— 
(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

This project involved the schematic design, performance 
simulation and cost/benefit analysis of an 1120 square foot green- 
house to be built by a self help housing group on top of a 6 story 
New York City apartment building. Computer programs simulating 
thermal performance, daylighting conditions and economic per- 
formance were used in the study. 


20081 Passive solar food system. Gregoire, R.G.; Gre- 
goire, C.M. Proceedings of the Annual Meeting - American 
Section of the International Solar Energy Society ; 5.1: 473- 
475(1980). (CONF-801016—(Vol.1)). Amherst, MA, USA 
(19 Oct 1980). 

A move towards residential self-sufficiency, the Passive 
Solar Food System (PSFS), was designed to produce both vegeta- 
bles and high quality animal protein in the form of fish and shell- 
fish. Housed in an attached, passively heated solar greenhouse, the 
aquaculture tank is designed to provide much of the thermal stor- 
age for the PSFS. Additional energy storage mass is provided by 
the planting beds, concrete foundation and tank, and the stone 
floor. Some of the energy considerations are discussed along with 
projections for the first winter's food production. Estimates of 10% 
energy savings and 20% food bill reductions are explained. 


20082 Study of market opportunities in passive solar 
heating systems. Kennedy, D.S.; Ducker, W.H. (Ducker Re- 
search Company, Inc., Birmingham, MI). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society ; 5.1: 553-557(1980). (CONF-801016— 
(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

As an aid in developing preliminary commercialization strat- 
egies for passive solar energy, the Solar Energy Research Institute 
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commissioned a study of opportunities for the glazing and masonry 
industries in passive solar heating systems. The overall objective of 
the study was to develop information on the residential building 
design process, designer awareness of and reactions to passive solar 
concepts, and, on a preliminary basis, expected market acceptance 
of passive solar heating systems. This paper summarizes findings 
presented in the study report. 


20083 Marketing passive design: some insights from dif- 
fusion research. Shoemaker, F. (Solar Energy Research 
Inst., Golden, CO). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society ; 
5.1: 562-565(1980). (CONF-801016—(Vol.1)). Amherst, MA, 
USA (19 Oct 1980). 

Traditionally, market researchers have sought some formula 
to predict the acceptance of a new product or innovation in ad- 
vance of its introduction. Perhaps a universal marketing formula 
will never be found. However, a summary of 3000 research studies, 
conducted in the United States and in other countries of the world, 
on how people accept new ideas promises more insight into the 
subject of the marketing of passive design and products than ever 
before. 


20084 Denver Metro Home Builders Program: a pilot 
program to move passive solar into the mainstream of residen- 
tial construction. Baccei, B. (Solar Energy Research Inst., 
Golden, CO); Parkin, B.; McCray, M.; Bates, D.; Wrenn, P. 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society ; 5.1: 583-585(1980). 
(CONF-801016—(Vol.1)). Amherst, MA, USA (19 Oct 
1980). 

A pilot assistance program for home builders is discussed. 
The program is assisting home builders in design, construction, 
thermal performance monitoring and market promotion of energy 
conserving passive solar homes. Due to innovative contracting pro- 
cedures, the program has been able to move ahead with unprec- 
edented speed. Builders and designers have responded to the pro- 
gram with great enthusiasm. Those selected to participate in the 
program include a range of sizes of builders. Most noteworthy, in 
terms of influencing other builders to follow, are the large nation 
wide builder organizations which are represented in the program. 
The innovative contracting procedures, the approach of early co- 
ordination and planning with industry associations, the passive solar 
designs developed and status of homes constructed under the pro- 
gram are reported. 


20085 Tapping the sun: an Arizona homeowner's guide to 
buying a solar domestic-hot-water system. Anderson, M.R.; 
Kimball, J.A. Phoenix, AZ; Arizona Solar Energy Commis- 
sion (1980). 146p. (NP—1902439). 

This guide includes a review of the nation’s energy prob- 
lems, a description of the nature of solar energy and its availability, 
and answers to common solar questions. Generic SDHW systems 
are described, diagrams are provided, and the system operation is 
explained. Methods and worksheets for system sizing are provided. 
Solar system economics is presented. SDHW system warranties are 
reviewed and the interpretation and use of performance standards 
and ratings are explained. A comprehensive listing of information 
resources is provided. (MHR) 
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REFER ALSO TO CITATION(S) 19989, 20095, 20487 


20086 (ANL/EES-TM—131) Corrosivity of propylene 
glycol solution in solar-energy fluid systems. (ECA, Inc., 
Woodridge, IL (USA)). Sep 1980. Contract W-31-109- 
ENG-38. 28p. NTIS, PC A03/MF AO1. 

Degradation of inhibited gylcol solution leads to corrosion 
of metals in a solar-energy system. Corrosion was monitored at 
three sites. To evaluate the extent of corrosion, accelerated labora- 
tory tests were performed. These tests were directed toward con- 
trolling fluid corrosion in solar-energy systems. 
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20087 (DOE/ER/00033—T4) Development and analysis 
of a linearly segmented CPC collector for industrial steam 
generation. Figueroa, J.A.A. (Puerto Rico Univ., Maya- 
guez). Jun 1980. Contract AC05-76OR00033. 170p. NTIS, 
PC A08/MF AO1. 

This study involves the design, analysis and construction of a 
modular, non-imaging, trough, concentrating solar collector for 
generation of process steam in a tropical climate. The most innova- 
tive feature of this concentrator is that the mirror surface consists 
of long and narrow planar segments placed inside sealed low-cost 
glass tubes. The absorber is a cylindrical fin inside an evacuated 
glass tube. As an extension of the same study, the optical efficiency 
of the segmented concentrator has been simulated by means of a 
Monte-Carlo Ray-Tracing program. Laser Ray-Tracing techniques 
were also used to evaluate the possibilities of this new concept. A 
preliminary evaluation of the experimental concentrator was done 
using a relatively simple method that combines results from two ex- 
perimental measurements: overall heat loss coefficient and optical 
efficiency. A transient behaviour test was used to measure the over- 
all heat loss coefficient throughout a wide range of temperatures. 


20088 (SAND—79-8280) Design, cost, and performance 
comparisons of several solar-thermal systems for process heat. 
Volume II. Concentrators. Eason, E.D. (Sandia National 
Labs., Livermore, CA (USA)). Mar 1981. Contract AC04- 
76DP00789. 68p. NTIS, PC A04/MF AOl1. 

The major mechanical design and cost differences between 
concentrator subsystems are identified. Parabolic dishes and troughs 
are designed to the same specifications as heliostats, using the same 
glass mirror/steel structure design concept and their costs are esti- 
mated on a consistent, comparable basis, using the heliostat cost 
data base. The results show inherent cost differences arising from 
differences in geometry, the cost of providing curvature and wind 
loadings. The estimated cost increases, relative to heliostats, are 
15% to 50% for dishes and 0% to 30% for troughs, considering the 
combined effect of several analysis uncertainties. 


20089 (SAND—80-1964/11) Midtemperature solar sys- 
tems test facility predictions for thermal performance based 
on test data. Polisolar Model POL solar collector with glass 
reflector surface. Harrison, T.D. (Sandia National Labs., Al- 
buquerque, NM (USA)). May 1981. Contract AC04- 
76DP00789. 25p. NTIS, PC A02/MF AOl1. 

Thermal performance predictions based on test data are pre- 
sented for the Polisolar Model POL solar collector, with glass re- 
flector surfaces, for three output temperatures at five cities in the 
United States. 


20090 (SAND—80-1964/12) Midtemperature solar sys- 
tems test facility predictions for thermal performance based 
on test data. Toltec two-axis tracking solar collector with 3M 
acrylic polyester film reflector surface. Harrison, T.D. 
(Sandia National Labs., Albuquerque, NM (USA)). Jun 
1981. Contract AC04-76DP00789. 23p. NTIS, PC A02/MF 
AOl. 

Thermal performance predictions based on test data are pre- 
sented for the Toltec solar collector, with acrylic film reflector sur- 
face, for three output temperatures at five cities in the United 
States. 


20091 (SAND—81-0159) Systematic rotation and receiv- 
er-location error effects on parabolic-trough annual perform- 
ance. Treadwell, G.W.; Grandjean, N.R. (Sandia National 
Labs., Albuquerque, NM (USA)). Apr 1981. Contract 
AC04-76DP00789. 18p. NTIS, PC A02/MF AO1. 

The effects of certain systematic errors on performance and, 
therefore, their influence on the design of troughs are studied. The 
technique for calculating the influence of systematic errors on per- 
formance is outlined and methods for identifying and minimizing 
these errors are suggested. 


20092 (SAND—81-8636) Impact of natural cleaning on 
the selection of a washing system for solar collectors. Ker- 
stein, A. (Sandia National Labs., Livermore, CA (USA)). 
Apr 1981. Contract AC04-76DP00789. 25p. NTIS, PC A02/ 
MF AOI. 
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The desired optical properties (reflectivity, transmissivity, 
etc.) of solar energy collector surfaces such as mirrors and photo- 
voltaic surfaces are degraded over time by soiling. Cost-benefit 
evaluation of alternative methods for washing the surface or retard- 
ing the optical degradation must take into account natural cleaning 
processes such as precipitation and frost, which impact the schedul- 
ing as well as the benefits of washing. A probabilistic method de- 
veloped to address this question is used to compare truck-mounted 
versus mirror-mounted washing systems for central receiver plants. 
The comparison of these systems is shown to be sensitive to the 
seasonally-varying frequency and effectiveness of natural cleaning 
processes. The implications of this analysis for such diverse issues 
as cost/benefit evaluation of soil-retardant mirror coatings and for- 
mulation of plant site selection criteria are noted. 


20093 Nonimaging radiant energy direction device. Win- 
ston, R. (to Department of Energy). US Patent 4,237,332. 2 
Dec 1980. Filed date 26 Sep 1978. vp. 

PAT-APPL-945923. 

A radiant energy nonimaging light direction device is pro- 
vided. The device includes an energy transducer and a reflective 
wall whose contour is particularly determined with respect to the 
geometrical vector flux of a field associated with the transducer. 


1420 Heat Storage 


REFER ALSO TO CITATION(S) 20064 


20094 (BNL—29405) Solar-energy storage-systems analy- 
sis. Leigh, R.W. (Brookhaven National Lab., Upton, NY 
(USA)). Apr 1981. Contract AC02-76CH00016. 9p. (CONF- 
810459—3). NTIS, PC A02/MF AO1. 

From Technical and economic analysis contractors’ meeting; 
Chicago, IL, USA (21 Apr 1981). 

Systems analysis activities at Brookhaven National Labora- 
tory (BNL) related to energy storage in solar applications are de- 
scribed, and the purpose, methods and, where available, the results 
of each study are summarized. Areas of investigation include stor- 
age of electrical and thermal energy in solar total energy systems, a 
theoretical investigation of the value of storage, and the national 
fuel displacement potential of semi-passive solar storage walls. In- 
vestigations of the cost effectiveness of a spectrum of passive solar 
storage devices and the value of several possible improvements in 
these devices constitutes BNL’s contribution to the Solar Applica- 
tions Analysis for Energy Storage (SAAES) project. 


20095 (DOE/CS/34085—T2) Application of phase 
change materials in passive solar systems. Final report, Octo- 
ber 1, 1977-November 30, 1978. Sliwkowski, J. (Delaware 
Univ., Newark (USA). Inst. of Energy Conversion). Jan 
1979. Contract AS04-77CS34085. 87p. NTIS, PC A05/MF 
AOl. 

A modular, hybrid passive solar energy collection and stor- 
age unit called the Thermal Wall Panel was designed and con- 
structed. The Thermal Wall Panel uses the concept of energy stor- 
age in phase change materials combined with direct solar gain. 
Based on measurements, a Thermal Wall Panel with movable night- 
time insulation (R = 6.80) between the storage components and the 
outside can retain and deliver as heat an average of 45 percent of 
the sun’s energy which falls on it during the day. Based on calcula- 
tions, a 120 square foot wall can provide about 25 percent of the 
heating needs of a 1100 square foot house. Analysis indicates that 
when the Thermal Wall Panel (R = 6.00 nighttime insulation) is 
combined with other direct gain passive solar energy systems as 
large, south-facing windows, 56 percent of a home's heating needs 
can be provided. A Thermal Wall Panel can be installed into a typi- 
cal home in the Mid-Atlantic Region for an incremental cost of 
from $6 to $8 per square foot beyond the cost of the normal wall 
and pay for itself in 5 to 9 years at 1978 energy costs. Also, the 
Thermal Wall Panel does not require any additional foundation 
support. A computer model has been developed for the Thermal 
Wall Panel which shows good agreement with predicted and meas- 
ured performance. 
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20096 (DOE/NASA/TM—82415) Development and test- 
ing of thermal-energy-storage modules for use in active solar 
heating and cooling systems. Final report. Parker, J.C. (Na- 
tional Aeronautics and Space Administration, Huntsville, 
AL (USA). George C. Marshall Space Flight Center). Apr 
1981. Contract AI01-76CS31037. 34p. NTIS, PC A03/MF 
AOl. 

Additional development work on thermal-energy-storage 
modules for use with active solar heating and cooling systems is 
summarized. Performance testing, problems, and recommendations 
are discussed. Installation, operation, and maintenance instructions 
are included. (MHR) 


20097 (DOE/SF/01964—T1) Solar energy storage pro- 
jects. Final report. Olmsted, J. III; Garrett, D.E.; Stary, 
M.L.; Bieri, J.; Haas, F. (California State Univ., Fullerton 
(USA); Garrett Energy Research and Engineering Co., Inc., 
Claremont, CA (USA); Stary (Marvin L.), Claremont, CA 
(USA); Heliodyne, Inc., Richmond, CA (USA)). Sep 1980. 
Contract FG03-78SF01964;FG03-78SF01929:FG03- 
78ET10734;FG03-78ET20208. 116p. (DOE/SF/01929—T1; 
DOE/ET/10734—T2; DOE/ET/20208—T1). NTIS, PC 
A06/MF AOI. 

Four reports are included on idea and hardware develop- 
ment of photochemical, glauber salt, stratifiable liquid thermal, and 
modular concrete block energy storage strategies. Separate ab- 
stracts are prepared for three. The report on glauber salt was previ- 
ously abstracted for EDB and appeared as DOE/SF/01929—T2. 
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REFER ALSO TO CITATION(S) 20103 


20098 (DOE/ET/27025—T1) Fact sheets relating to use 
of geothermal energy in the United States. (Johns Hopkins 
Univ., Laurel, MD (USA). Applied Physics Lab.). Dec 
1980. Contract AI01-79ET27025. 284p. NTIS, PC Al3/MF 
AOI. 

A compilation of data relating to geothermal energy in each 
of the 50 states is presented. The data are summarized on one page 
for each state. All summary data sheets use a common format. Fol- 
lowing the summary data sheet there are additional data on the ge- 
ology of each state pertaining to possible hydrothermal/geothermal 
resources. Also there is a list of some of the reports available per- 
taining to the state and state energy contacts. The intent of these 
documents is to present in a concise form reference data for plan- 
ning by the Department of Energy. 


20099 (LBL—12184) Geothermal energy for Hawaii: a 
prospectus. Yen, W.W.S.; Iacofano, D.S. (Lawrence Berke- 
ley Lab., CA (USA)). Jan 1981. Contract W-7405-ENG-48. 
97p. NTIS, PC AOS/MF AOI. 

An overview of geothermal development is provided for 
contributors and participants in the process: developers, the finan- 
cial community, consultants, government officials, and the people 
of Hawaii. Geothermal energy is described along with the issues, 
programs, and initiatives examined to date. Hawaii's future options 
are explored. Included in appendices are: a technical glossary, legis- 
lation and regulations, a geothermal directory, and an annotated 
bibliography. (MHR) 


1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 20719 


ERA VOL. 6, NO. 14 / 2662 


20100 (DOE/ET/28468—T1) Study effects of geopres- 
sured-geothermal subsurface environment on elastic properties 
of Texas Gulf Coast sandstones and shales using well logs, 
core data, and velocity surveys. Final report. Gregory, A.R. 
(Texas Univ., Austin (USA). Bureau of Economic Geolo- 
gy). May 1980. Contract AS05-78ET28468. 247p. NTIS, PC 
A11/MF AOl. 

Relations between porosity and permeability for the Pleasant 
Bayou wells were determined from conventional core data. Porosi- 
ties from the time average equations required compaction correc- 
tion factors of 1.9 in hydropressured sandstones and 1.0 in geopres- 
sured sandstones. Best average prmeabilities in the geopressured 
zone were found in the primary production interval 14,687 to 
14,716 ft (4477 to 4485 m). Average density gradients were 2.106 x 
10~* and 2.688 x 10~* (gm/cm*)/100 ft in sandstones and shales re- 
spectively. Compressional (P-wave) and shear (S-wave) velocities 
from the long-spaced sonic log and bulk densities from the forma- 
tion density log were used to compute in-situ elastic moduli, 
Poisson's ratio, V/sub p//V/sub s/, and bulk compressibility in two 
intervals of deep geopressured sandstone and shale in No. 2 Pleas- 
ant Bayou. Most computed values of these parameters seem reason- 
able. Improved accuracy of travel times from the long-spaced sonic 
log should permit more accurate depth-to-time correlation with 
seismic data. 


20101 Development and application of a computer model 
for simulating a geothermal system in New Mexico. Final 
report, February 1, 1978-January 30, 1980. Huyakorn, P.; 
Gelhar, L.W. Santa Fe, NM; New Mexico Energy Re- 
search and Development Program (1981). 84p. (NP— 
1902763; EMD—2-66-2314). 

The development and testing of a computer based mathemat- 
ical model simulating simultaneous transport of heat (or a dissolved 
solute) and water in a saturated single-phase groundwater flow 
system are described. The formulation of the underlying flow and 
transport equations is presented and the discretization of these equa- 
tions is developed using the standard Galerkin finite element 
method, and the upstream weighted residual finite element tech- 
nique. A computer code is developed to solve the discretized equa- 
tions; instructions for data preparation and use of the code are in- 
cluded. The new upstream weighted residual technique is evaluated 
by comparing the simulated results with the analytical solution for 
a plume dispersing from a point source in a uniform flow. These 
comparisons demonstrate that the upstream weighted residual tech- 
nique has distinct advantages over the standard Galerkin finite ele- 
ment method in terms of accuracy and computational efficiency. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 21136, 21141 


20102 (DOE/ET/27002—10) Management assistance and 
technical support for the programs in exploration technology. 
Final report, December 1, 1978-February 28, 1980. Bowman, 
J.R.; Evans, S.H. Jr.; Hohmann, G.W. (Utah Univ., Salt 
Lake City (USA). Dept. of Materials Science and Engineer- 
ing). Sep 1980. Contract ACO7-79ET27002. 44p. NTIS, PC 
A03/MF AOI. 

Management assistance for the Geothermal Exploration and 
Assessment Technology Program is reviewed briefly. Abstracts of 
ten reports issued on this contract are included. Papers from two 
previous contracts are listed. (MHR) 


20103 (DOE/ET/27006—1) Geothermal reservoir assess- 
ment case study: Northern Dixie Valley, Nevada. Denton, 
J.M.; Bell, E.J.; Jodry, R.L. (Southland Royalty Co., Fort 
Worth, TX (USA). Natural Resources Dept.). Nov 1980. 
Contract ACO8-79ET27006. 517p. NTIS, PC A22/MF AOI1. 

Two 1500 foot temperature gradient holes and two deep ex- 
ploratory wells were drilled and tested. Hydrologic-hydrochemical, 
shallow temperature survey, structural-tectonic, petrologic alter- 
ation, and solid-sample geochemistry studies were completed. 
Eighteen miles of high resolution reflection seismic data were gath- 
ered over the area. The study indicates that a geothermal regime 
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with temperatures greater than 400°F may exist at a depth of ap- 
proximately 7500’ to 10,000’ over an area more than ten miles in 
length. 


20104 (DOE/ET/27101—1) Beowawe Geothermal Area 
evaluation program. Final report. Iovenitti, J.L. (Chevron 
Resources Co., San Francisco, CA (USA)). Mar 1981. Con- 
tract ACO8-78ET27101. 218p. NTIS, PC A10/MF AOl1. 

With short-term flow test summary by I.J. Epperson, Jr. 

Several exploration programs were conducted at the 
Beowawe Geothermal Prospect, Lander and Eureka County, 
Nevada. Part I, consisting of a shallow temperature hole program, 
a mercury soil sampling survey, and a self-potential survey were 
conducted in order to select the optimum site for an exploratory 
well. Part II consisted of drilling a 5927-foot exploratory well, run- 
ning geophysical logs, conducting a drill stem test (2937-3208 feet), 
and a short-term (3-day) flow test (1655-2188 feet). All basic data 
collected is summarized. 


20105 (NP—1902720) Deep subsurface temperature stud- 
ies in the basins of new Mexico and neighboring geologic 
areas: precision continuous temperature logging and compari- 
son with other types of logs. Reiter, M.; Mansure, A.J.; Pe- 
terson, B.K. (New Mexico Inst. of Mining and Technology, 
Socorro (USA)). Apr 1981. 32p. (EMD—2-67-2321). New 
Mexico Energy and Minerals Dept., Santa Fe, NM. 

For a variety of well environments, continuous temperature 
logs at different speeds, taken with appropriate equipment and fast- 
time-response probes, yield temperature data often reproducible to 
several hudreths of a degree centigrade. Larger differences in re- 
producibility (several tenths of a degree centigrade) probably result 
from changes in the wellbore. Temperature-gradient logs are quali- 
tatively correlated to other logs, such as induction-conductivity, 
gamma-ray, seismic, bulk-density, and lithologic logs. The qualita- 
tive correlation with the induction-conductivity log appears best. 


20106 (SAND—81-0852) Geothermal studies at Kirtland 
Air Force Base, Albuquerque, New Mexico. Riddle, L.; 
Grant, B. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1981. Contract AC04-76DP00789. 50p. NTIS, 
PC A03/MF AOI. 

Due to an effort by government installations to discontinue 
use of natural gas, alternative energy sources are being investigated 
at Kirtland Air Force Base, Albuquerque, New Mexico. New 
Mexico has geologic characteristics favorable for geothermal 
energy utilization. Local heat flow and geochemical studies indicate 
a normal subsurface temperature regime. The alluvial deposits, 
however, extend to great depths where hot fluids, heated by the 
normal geothermal gradient, could be encountered. Two potential 
models for tapping geothermal energy are presented: the basin 
model and the fault model. 


20107 (USGS-OFR—80-613) Survey of helium in soils 
and soil gases and mercury in soils at Roosevelt Hot Springs 
Known Geothermal Resource Area, Utah. Hinkle, M.E. 
(Geological Survey, Washington, DC (USA)). 1980. 34p. 
Geological Survey, Washington, DC. 

The concentrations of helium and mercury in soils and of 
helium in soil gases were surveyed in part of the Roosevelt Hot 
Springs Known Geothermal Resource Area to see what relation- 
ship helium and mercury concentrations might have to geothermal 
features of the area. High concentrations of helium occurred over 
the producing geothermal field, in an area of high temperature gra- 
dients. Low concentrations of helium in soils occurred over an area 
of visible hydrotheormal activity. High concentrations of mercury 
coincided with areas of high thermal gradients and low resistivity. 


20108 Sampling device for withdrawing a representative 
sample from single and multi-phase flows. Apley, W.J.; Cliff, 
W.C.; Creer, J.N. (to Department of Energy). US Patent 
Application 173,247. 29 Jul 1980. 15p. 

A fluid stream sampling device has been developed for the 
purpose of obtaining a representative sample from a single or multi- 
phase fluid flow. This objective is carried out by means of a probe 
which may be inserted into the fluid steam. Individual samples are 
withdrawn from the fluid flow by sampling ports with particular 
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spacings, and the sampling parts are coupled to various analytical 
systems for characterization of the physical, thermal, and chemical 
properties of the fluid flow as a whole and also individually. 


1504 Legal And Institutional Aspects 


20109 Draft environmental impact statement. Leasing 
within the Coso Known Geothermal Resource Area, Inyo 
County, California. Bakersfield, CA; Bureau of Land Man- 
agement (1980). 497p. (DES—80-12). Information Resources 
Press, 2100 M Street, NW, Suite 316, Washington, DC. 
(MF or HC) Order No. 80-0350. 

Leasing by the Bureau of Land Management of developmen- 
tal rights to geothermal resources on a major portion of the 72,640- 
acre Coso Known Geothermal Resource Area in Inyo County, 
California is proposed, and cumulative impacts of this program and 
the China Lake Naval Weapons Center program are analyzed. 
Each lease tract would be 2560 acres in extent. Development of the 
geothermal resources in the area would involve exploratory activi- 
ties, including drilling, temperature gradient studies, and seismic 
studies, and construction of 12 50-megawatt (MW) generating sta- 
tions. The power generated by each station would be transmitted to 
a common substation located near the north-south lines east of 
Highway 395 near Coso Junction Road. Each generating station 
would cover 74 acres and would contain 6 production well pads, 6 
reinjection well pads, 12 mud sumps, 6 reserve pits, 1 power plant, 
a 2-mile access road, 14 miles of maintenance roads, 2 unsuccessful 
wells, and 5 miles of steam pipelines. The overall project would in- 
volve 1200 replacement and exploratory wells, 300 miles of access 
roads, and 11 operating plants. Estimated cost of the development 
is $2.1 billion. The leases would promote the development of geo- 
thermal resources for the generation of electrical power, as an al- 
ternative to the use of fossil fuel. Approximately 2250 acres of land 
would be disturbed by leasees and by geothermal development at 
the China Lake Naval Weapons Center. Emissions of hydrogen sul- 
fides and fugitive dust would degrade air quality and reduce visibil- 
ity. Possible use of groundwater from Rose Valley could lower the 
water table and the water level of Little Lake, disturbing waterfowl 
and the local population of Spartina gracilis. Some cultural re- 
sources would be damaged and the area’s social infrastructure 
would be stressed. 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 19953 


1506 Environmental Aspects And Waste Disposal 


REFER ALSO TO CITATION(S) 20109, 21033 


20110 (DOE/ET/27163—6) Baca geothermal demonstra- 
tion project baseline ecosystem studies of cooling tower emis- 
sion effects. Leitner, P.; Osterling, R.; Price, D.; Wester- 
meier, J. (WESTEC Services, Inc., Albuquerque, NM 
(USA)). Mar 1981. Contract FC03-78ET27163. 30p. NTIS, 
PC A03/MF AO1. 

Results of baseline studies for boron, arsenic, mercury, and 
fluorine in vegetation and soil near the Baca Geothermal Demon- 
stration Power Plant are provided for the 1980 sampling season. 
Preliminary results of visual vegetation assessments and population 
density studies of soil invertebrate fauna are also provided. Foliage 
samples were collected for chemical analysis on a total of 17 plots 
on 5 transects. Two to five plant species were sampled at each plot. 
Samples were collected in June-July and September. Soil samples 
were collected at each plot during September. Visual vegetation in- 
spections were conducted along each transect. Eighty-eight soil 
samples were collected for soil invertebrate studies. Boron, arsenic, 
mercury, and fluorine levels in vegetation were within normal 
range for natural vegetation and crops. Concentrations of soil ar- 
senic and mercury were comparable to foliage concentrations. 
Boron concentrations were lower in soil than in foliage, whereas 
soil fluorine concentrations were considerably higher than foliage 
concentrations. With the exception of heavy insect infestations in 
June-July, no vegetation abnormalities were noted. Preliminary soil 
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invertebrate analysis indicated an overall arthropod density of ap- 
proximately 100,000/m* which appears within the normal range en- 
countered in forest and meadow soil. 


20111 (HN—00020-1094) Geothermal induced seismicity 
program plan. (Holmes and Narver, Inc., Las Vegas, NV 
(USA). Energy Support Div.). Mar 1981. Contract AC08- 
76NV00020. 21p. NTIS, PC A02/MF AOl1. 

A plan for a National Geothermal Induced Seismicity Pro- 
gram has been prepared in consultation with a panel of experts 
from industry, academia, and government. The program calls for 
baseline seismic monitoring in regions of known future geothermal 
development, continued seismic monitoring and characterization of 
earthquakes in zones of geothermal fluid production and injection, 
modeling of the earthquake-inducing mechanism, and in situ mea- 
surement of stresses in the geothermal development. The Geother- 
mal Induced Seismicity Program (GISP) will have as its objectives 
the evaluation of the seismic hazard, if any, associated with geo- 
thermal resource exploitation and the devising of a technology 
which, when properly utilized, will control or mitigate such haz- 
ards. 


20112 (UCRL—84507) Chemical ecology investigations at 
the Geysers, California. Ireland, R.R.; Carter, J.L. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1980. Contract W-7405-ENG-48. 5p. (CONF-800920— 
30). NTIS, PC A02/MF AOl. 

From Geothermal Resource Council annual meeting; Salt 
Lake City, UT, USA (9 Sep 1980). 

A chemical aquatic ecology program currently in progress at 
the Geysers geothermal field in Northern California is described. 
The ultimate objective of the program is to assess the long-term 
ecosystem effects of development-related effluents to the aquatic 
environment. The first phase was designed to: (1) identify partition- 
ing and transport in water and sediment of a wide range of elemen- 
tal constituents, and (2) to determine the degree of impact of geo- 
thermal development in an area where a natural background of 
thermal tributaries and abandoned mercury mine tailings exist. Se- 
lected constituents such as ammonia, boron, sulfate and potassium 
are shown to be enriched in both natural geothermal waters and in 
cooling tower waters and emissions. Analyses implicate geothermal 
units as significant contributors of aquatic input. The most probable 
transport process is cooling tower drift 


1508 Geothermal Power Plants 


20113 (DOE/ET/27163—7) Baca geothermal demonstra- 
tion project. Power plant detail design document. (WESTEC 
Services, Inc., Albuquerque, NM (USA)). Feb 1981. Con- 
tract FCO3-78ET27163. 106p. NTIS, PC A06/MF AOl1. 

This Baca Geothermal Demonstration Power Plant docu- 
ment presents the design criteria and detail design for power plant 
equipment and systems, as well as discussing the rationale used to 
arrive at the design. Where applicable, results of in-house evalua- 
tions of alternatives are presented. 


1509 Geothermal Engineering 


20114 (DOE/ET/27081—3(Vol.1)) G.M. Koelemay well 
No. 1, Jefferson County, Texas. Volume I. Completion and 
testing: testing geopressured geothermal reservoirs in existing 
wells, Final report. (Eaton Operating Co., Inc., Houston, TX 
(USA)). 1980. Contract ACO8-80ET27081. 241p. NTIS, PC 
Al1/MF AOI. 

The acquisition, completion, and testing of a geopressured- 
geothermal well are described. The following are covered: geology: 
petrophysics; re-entry and completion operations - test well; drilling 
and completion operations - disposal well; test objectives; surface 
testing facilities; pre-test Operations; test sequence; test results and 
analysis; and return of wells and location to operator. (MHR) 


ERA VOL. 6, NO. 14 / 2664 


20115 (DOE/ET/27081—3(Vol.2)) G.M. Koelemay well 
No. 1, Jefferson County, Texas. Volume II. Well test data: 
testing geopressured geothermal reservoirs in existing wells. 
Final report. (Eaton Operating Co., Inc., Houston, TX 
(USA)). 1980. Contract AC08-80ET27081. 403p. NTIS, PC 
A18/MF AOl1. 

The following are included in the appendices: field test data, 
combined and edited raw data, time/pressure data, sample log, res- 
ervoir fluid study, gas data, sample collection and analysis proce- 
dure, scale monitoring and water analysis, sand detector and strip 
charts, and Horner-type plot data. (MHR) 


20116 (LA-UR—81-1261) Heat and mass transfer in 
porous media. Cook, T.L.; Harlow, F.H.; Travis, B.J.; 
Bartel, T.J.; Tyner, C.E. (Los Alamos National Lab., NM 
(USA); Sandia National Labs., Albuquerque, NM (USA)). 
1981. Contract W-7405-ENG-36. 9p. (CONF-810456—3). 
NTIS, PC A02/MF AOl1. 

From 14. oil shale symposium; Golden, CO, USA (22 Apr 
1981). 

Field test data on the OOSI MR3 experiments are used as a 
basis for exhibiting the computational capabilities of the WAFE 
computer code, which is a generalized tool for the analysis of heat 
and mass transfer in multi-dimensional domains of porous geother- 
mal materials. 


20117 (LBL—12040) Sensitivity of geothermal reservoir 
behavior to relative permeability parameters. Bodvarsson, 
G.S.; O'Sullivan, M.J.; Tsang, C.F. (Lawrence Berkeley 
Lab., CA (USA)). Dec 1980. Contract W-7405-ENG-48. 
16p. (CONF-801233—8). NTIS, PC A02/MF AO1. 

From 6. annual workshop on geothermal reservoir engineer- 
ing; Stanford, CA, USA (16 Dec 1980). 

Three problems are considered: (1) the sensitivity of the total 
kinematic viscosity, v/sub t/, and the flowing enthalpy, h/sub f/, to 
variations in the relative permeability functions; (2) the determina- 
tion of v/sub t/ and h/sub f/ from well-test data, following which 
a method is suggested to use these results together with theoretical 
plots of the relative permeability functions versus h/sub f/ to 
deduce the general shape of the relative permeability functions; and 
(3) the effect of the relative permeability functions on the pressure 
decline and flowing enthalpy build-up during a constant rate pro- 
duction test. (MHR) 


20118 (SAND—81-0800) Drilling, instrumentation and 
sampling consideration for geoscience studies of magma-hy- 
drothermal regimes. Traeger, R.K.; Varnado, S.G.; Vener- 
uso, A.F.; Behr, V.L.; Ortega, A. (Sandia National Labs., 
Albuquerque, NM (USA)). May 1981. Contract AC04- 
76DP00789. 52p. NTIS, PC A04/MF AOI. 

Drilling, diagnostic, and sampling technologies are reviewed 
and a strawman drill hole is used for identifying scientific and tech- 
nological limitations. (MHR) 


20119 (SAND—81-7076) High-temperature seals and lu- 
bricants for geothermal rock bits. Final report. Hendrickson, 
R.R.; Winzenried, R.W.; Jones A.H. (Sandia National Labs., 
Albuquerque, NM (USA)). Apr 1981. Contract AC04- 
76DP00789. 60p. NTIS, PC A04/MF AOl1. 

High temperature seals (elastomeric and mechanical) and lu- 
bricants were developed specifically for journal-type rock bits to be 
used in geothermal well drilling. Results at simulated downhole 
conditions indicate that five selected elastomeric seals (L’Garde No. 
267, Utex Nos. 227, 231 and HTCR, and Sandia Glow Discharge 
Coated Viton) are capable of 288°C (500°F) service. Two proto- 
type mechanical seals did not achieve the life determined for the 
elastomeric seals. Six lubricants (Pacer PLX-024 oil, PLX-043 oil, 
PLX-045 oil, Geobond Oil, and Geobond Grease) demonstrated 
316°C (600°F) capability. Recommendation is made for full-scale 
simulated geothermal drilling tests utilizing the improved elasto- 
meric seals and lubricants. 
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REFER ALSO TO CITATION(S) 20124, 20125, 20129 


20120 (PNL—3195-WERA-7) Wind energy resource 
atlas. Volume 7. The south central region. Edwards, R.L.; 
Graves, L.F.; Sprankle, A.C.; Elliott, D.L.; Barchet, W.R.; 
George, R.L. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Mar 1981. Contract AC06-76RL01830. 238p. 
NTIS, PC Al1l/MF AOIlI. 

This atlas of the south central region combines seven collec- 
tions of wind resource data: one for the region, and one for each of 
the six states (Arkansas, Kansas, Louisiana, Missouri, Oklahoma, 
and Texas). At the state level, features of the climate, topography, 
and wind resource are discussed in greater detail than that provided 
in the regional discussion, and the data locations on which the as- 
sessment is based are mapped. Variations, over several time scales, 
in the wind resource at selected stations in each state are shown on 
graphs of monthly average and interannual wind speed and power, 
and hourly average wind speed for each season. Other graphs pres- 
ent speed, direction, and duration frequencies of the wind at these 
locations. 


20121 (PNL—3195-WERA-8) Wind energy resource 
atlas. Volume 8. The southern Rocky Mountain region. An- 
dersen, S.R.; Freeman, D.L.; Hadley, D.L.; Elliott, D.L.; 
Barchet, W.R.; George, R.L. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Mar 1981. Contract AC06- 
76RLO1830. 178p. NTIS, PC A09/MF AOl1. 

The Southern Rocky Mountain atlas assimilates five collec- 
tions of wind resource data: one for the region and one for each of 
the four states that compose the Southern Rocky Mountain region 
(Arizona, Colorado, New Mexico, and Utah). At the state level, 
features of the climate, topography and wind resource are discussed 
in greater detail than is provided in the regional discussion, and the 
data locations on which the assessment is based are mapped. Vari- 
ations, Over several time scales, in the wind resource at selected sta- 
tions in each state are shown on graphs of monthly average and in- 
terannual wind speed and power, and hourly average wind speed 
for each season. Other graphs present speed, direction, and duration 
frequencies of the wind at these locations. 


20122 (PNL—3195-WERA-12) Wind energy resource 
atlas. Volume 12. Puerto Rico and US Virgin Islands. 
Wegley, H.L.; Elliott, D.L.; Barchet, W.R.; George, R.L. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Jan 1981. Contract AC06-76RL1830. 93p. NTIS, PC A05/ 
MF AOI. 

The Puerto Rico/US Virgin Island atlas assimilates three 
collections of wind resource data: one for the region as a whole 
and one each for both the Commonwealth of Puerto Rico and the 
US Virgin Islands. For the two subregions, features of the climate, 
topography and wind resource are discussed in greater detail than 
is provided in the regional discussion, and the data locations on 
which the assessment is based are mapped. Variations, over several 
time scales, in the wind resource at selected stations in both subre- 
gions are shown on graphs of monthly average and interannual 
wind speed and power, and hourly average wind speed for each 
season. Other graphs present speed, direction and duration frequen- 
cies of the wind at these locations. 


1704 Economics 


REFER ALSO TO CITATION(S) 19953 
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1706 Wind Energy Engineering 
REFER ALSO TO CITATION(S) 20120, 20121, 20122 


20123 (DOE/ER/10192—T1) Technical assessment of an 
aeroelectric solar power concept. James, E.C.; Zukoski, E.; 
Wormeck, J. (Dynamics Technology, Inc., Torrance, CA 
(USA)). Feb 1981. Contract AC01-80ER10192. 113p. NTIS, 
PC A06/MF AOI. 

The aeroelectric solar power concept has been evaluated. 
The evaluation is based on a one-dimensional flow analysis which 
invokes the conservation of mass, momentum and energy of the 
fluid mixture (air, water vapor and water droplets) flowing through 
the powerplant. A performance evaluation computer code is devel- 
oped which can be used to assess the concept under diverse condi- 
tions and in preliminary design. For purposes of this evaluation, the 
geometry of the powerplant has been specified. Aerodynamic flow 
losses have been estimated using a compendium of pipe flow data 
for each component of the power plant. These losses are utilized in 
the flow analysis. Flow losses have been estimated to be approxi- 
mately one-third of the stream’s dynamic pressure (1/2 pu?) in the 
tower's cylinder section. Geometric or configuration changes can 
be made to reduce aerodynamic loss. 


20124 (DOE/ET/20280—79/3) Wind Energy Siting 
Methodology Windfield Model Verification Program. I. 
Oahu, Hawaii data set. Interim report, 15 September 1978-15 
April 1979. Traci, R.M.; Phillips, G.T.; Rock, K.C. (Science 
Applications, Inc., La Jolla, CA (USA)). Apr 1979. Con- 
tract AC06-77ET20280. 178p. NTIS, PC A09/MF AOl1. 

Results of the first phase of a verification program for a 
mathematical-windfield-model-based Wind Energy Conversion 
System Siting Methodology are presented. The objective is to 
assess the quantitative accuracy of the windfield models, SIGMET 
and NOABL, relative to observed wind data for the island of 
Oahu, Hawaii. In particular, the goal is to determine the ability of 
the detailed-physics SIGMET model to describe dynamic atmos- 
pheric effects in a mesoscale region of complex terrain and the abil- 
ity of the simplified physics NOABL model to predict windfields in 
regions of complex terrain utilizing available wind data. To this 
end, two SIGMET simulations of typical flow conditions and ap- 
proximately one hundred NOABL simulations of actual wind 
events in the Oahu Wind Data Network historical record were per- 
formed. Detailed comparisons are presented with station wind data 
which was not used in the simulations. 


20125 (DOE/ET/20280—80/2) Wind Energy Siting 
Methodology Windfield Model Verification Program. II. 
Nevada Test Site data set. Interim report, 15 June 1979-15 
February 1980. Traci, R.M.; Wyatt, D.C.; Patnaik, P.C.; 
Phillips, G.T. (Science Applications, Inc., La Jolla, CA 
(USA)). Feb 1980. Contract AC06-77ET20280. 141p. NTIS, 
PC A07/MF AOl1. 

Results are presented from the second part of a two part 
verification program for a mathematical-model-based Wind Energy 
Conversion System Siting Methodology. The first part of the pro- 
gram involved windfield simulations and wind data comparisons for 
the island of Oahu, Hawaii. The objective of the present program is 
to expand the model verification by assessing the quantitative accu- 
racy of the models relative to observed data for a midcontinental 
region of complex topography and meteorology, the Nevada Test 
Site (NTS), Nevada. In particular, the goal is to determine the abili- 
ty of the detailed-physics SIGMET model to describe dynamic at- 
mospheric and boundary layer effects on the windfield in a mesos- 
cale region with complex terrain and to determine the ability of the 
simplified-physics NOABL model to predict windfields utilizing a 
small amount of available data. To this end, results of two 
SIGMET, NOABL, and LINMET simulations for typical flow 
events are compared and contrasted with available wind data. 


20126 (DOE/ET/23160—80/1) Review of wind-turbine 
wake effects. Final report. Riley, J.J.; Geller, E.W.; Coon, 
M.D.; Schedvin, J.C. (Flow Research, Inc., Kent, WA 
(USA)). Jan 1980. Contract AC06-79ET23160. 124p. NTIS, 
PC A06/MF AOI. 
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For wind energy to have a significant impact on US electri- 
cal power production, wind turbines will have to be grouped to- 
gether into arrays, or wind farms. While many factors (e.g., con- 
struction costs, maintenance, land costs) call for the units to be 
placed as closely together as possible, a close spacing can lead to 
downwind units being in the wakes of upwind units, causing possi- 
ble detrimental effects on power output and structural integrity. In 
this report the critical issues relevant to wake effects are defined, 
past work related to wake effects is reviewed, and finally recom- 
mendations are made on a further course of action necessary to re- 
solve the important issues. 


20127 (DOE/NASA/1028—31) Comparison of upwind 
and downwind rotor operations of the DOE/NASA 100-kW 
Mod-0 wind turbine. Glasgow, J.C.; Miller, D.R.; Corrigan, 
R.D. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1981. Con- 
tract AI01-76ET20320. lip. (NASA-TM—81744; CONF- 
810226—4). NTIS, PC A02/MF AOl1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Tests have been conducted on a 38m diameter horizontal 
axis wind turbine, which had first a rotor downwind of the sup- 
porting truss tower and then upwind of the tower. Aside from the 
placement of the rotor and the direction of rotation of the drive 
train, the wind turbine was identical for both tests. Three aspects of 
the test results are compared: rotor blade bending loads, rotor 
teeter response, and nacelle yaw moments. As a result of the tests, 
it is shown that while mean flatwise bending moments were unaf- 
fected by the placement of the rotor, cyclic flatwise bending tended 
to increase with wind speed for the downwind rotor while remain- 
ing somewhat uniform with wind speed for the upwind rotor, re- 
flecting the effects of increased flow disturbance for a downwind 
rotor. Rotor teeter response was not significantly affected by the 
rotor location relative to the tower, but appears to reflect reduced 
teeter stability near rated wind speed for both configurations. 
Teeter stability appears to return above rated wind speed, however. 
Nacelle yaw moments are higher for the upwind rotor but do not 
indicate significant design problems for either configuration. 


20128 (DOE/RL/01830—T5) Meteorological Validation 
Program. Candidate wind turbine generator site semi-annual 
data summary for Culebra, Puerto Rico, January 1980-June 
1980. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1980. Contract AC06-76RL01830;AB01- 
77ET20509. 14p. NTIS, PC A02/MF AO1. 

This report summarizes wind speed and direction data col- 
lected on meteorological towers at 13 candidate and wind turbine 
generator installation sites from January 1980 through June 1980. 
The basic method of data collection is by digital data cassette re- 
cording systems. For the digital data reported, an instantaneous 
sample is recorded every 2 minutes. An explanation is provided for 
each data summary table as well as information on how specific 
values were computed. The rest of the report presents the annual 
summarized data for each site. 


20129 (PNL—3808) Practical method for estimating wind 
characteristics at potential wind-energy-conversion sites. End- 
lich, R.M.; Ludwig, F.L.; Bhumralkar, C.M.; Estoque, M.A. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Aug 1980. Contract AC06-76RLO01830. 165p. NTIS, PC 
AO8/MF AOI. 

Terrain features and variations in the depth of the atmos- 
pheric boundary layer produce local variations in wind, and these 
variations are not depicted well by standard weather reports. A 
method is developed to compute local winds for use in estimating 
the wind energy available at any potential site for a wind turbine. 
The method uses the terrain heights for an area surrounding the site 
and a series of wind and pressure reports from the nearest four or 
five national Weather Service stations. An initial estimate of the 
winds in the atmospheric boundary layer is made, then these winds 
are adjusted to satisfy the continuity equation. In this manner the 
flow is made to reflect the influences of the terrain and the shape of 
the boundary-layer top. This report describes in detail the method- 
ology and results, and provides descriptions of the computer pro- 
grams, instructions for using them, and complete program listings. 
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20130 (PSAD—81-12) NASA Lewis Research Center at- 
tempts to procure suitable wind turbine rotor blades. (Gener- 
al Accounting Office, Washington, DC (USA)). 21 Nov 
1980. 3lp. Document Handling and Information Services 
Facility, Gaithersburg, MD. 

An economical and serviceable wind turbine rotor blade has 
yet to be delivered to Lewis Research Center by any contractor. 
The blades delivered thus far have experienced problems in design, 
fabrication, or testing. However, Center officials believe that two 
of their recent blade buys may eventually produce suitable blades. 


20131 (RFP—3094-2) Development of a 40-kilowatt wind 
turbine generator. Phase I: design and analysis. Howes, H.E.; 
Bowes, M.A.; Perley, R. (Kaman Aerospace Corp., Bloom- 
field, CT (USA)). Feb 1981. Contract AC04-76DP03533. 
297p. NTIS, PC Al3/MF AOl. 

Kaman Aerospace Corporation is currently engaged in a 
program to design, fabricate and test a horizontal axis wind turbine 
generator capable of producing 40 kW electrical output power in a 
20 mph wind. This report presents the results of the Phase I pro- 
gram effort covering design tradeoff studies, preliminary design and 
analysis, and the final design effort. Additional work covered under 
Phase I included cost studies and test planning activities. The pro- 
gram is currently in the Contractor test stage of Phase II. 


20132 (RFP—3134) Grumman Windstream 25 wind tur- 
bine generator. Final test report. Sexton, J.H. (Rockwell In- 
ternational Corp., Golden, CO (USA). Rocky Flats Plant). 
Mar 1980. Contract AC04-76DP03533. 20p. NTIS, PC 
A02/MF AOl1. 

The Grumman Windstream 25 Wind Turbine Generator 
(WTG) tested at the Rocky Flats Small Wind Systems Test Center 
(WSTC) was one of nineteen Windstream 25’s manufactured by 
Grumman Energy Systems, Inc. The machine was considered a 
first generation prototype and is ne longer being produced. While 
being tested at the WSTC, the Windstream 25 was still in a devel- 
opmental stage, and operational problems were experienced during 
its testing period. It is important to underscore, however, that prob- 
lems encountered during testing of the machine created valuable 
gains ir. experience and data for both Rocky Flats and Grumman 
personnel. It is believed these gains have contributed significantly 
to further development of Grumman WTG’s. 


20133 (RFP—3189) Controlled velocity testing of small 
wind energy conversion systems. An evaluation of a tech- 
nique. Balcerak, J.C. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). Nov 1980. Con- 
tract AC04-76DP03533. 50p. NTIS, PC A03/MF AOl. 

Tests af a small wind energy conversion system (SWECS) 
were conducted at the Department of Transportation Test Center 
in Pueblo, Colorado. The test machine was mounted on a rail flat- 
car which was pushed by a locomotive. The primary objective of 
the test was to determine the usefulness of SWECS controlled ve- 
locity testing (CVT) using this method. Wind velocity profiles, ac- 
celeration/deceleration forces, rotor yaw, power output, rotor rpm, 
power coefficient, wake measurements, and flow visualization were 
examined in these tests. The results confirm the potential benefit of 
this method as an addition to the natural atmospheric testing done 
at the Rocky Flats Wind Systems Test Center. 
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REFER ALSO TO CITATION(S) 20279, 20319. 20321. 20322, 20323. 20324. 
20326, 20349, 20383. 20670 


20134 (DOE/ET/10377—T1) PFB coal fired combined 
cycle development program. Final report. (General Electric 
Co., Schenectady, NY (USA). Energy Systems Programs 
Dept.). Mar 1981. Contract AC21-76ET10377. 159p. NTIS, 
PC A08/MF AOI. 

A final report is presented on the design, environmental 
characteristics, performance and maintainability, and economic 
analysis of a commercial 663 MWe coal-fired combined cycle 





2667 / ERA VOL. 6, NO. 14 


power plant using pressurized fluidized bed combustion, and ad- 
vanced technology in the hot gas cleanup system and gas turbines. 
Experimental data on the performance of each of the major compo- 
nents are included. (LCL) 


20135 (DOE/ET/10377—T2) PFB coal fired combined 
cycle development program. System analyses and trade-offs 
(Task 1.3). (General Electric Co., Schenectady, NY (USA). 
Energy Systems Programs Dept.). Feb 1981. Contract 
AC21-76ET10377. 286p. (FE—2357-29). NTIS, PC A13/ 
MF AOl1. 

The systems analyses and optimization studies performed in 
connection with a program to design and evaluate a commercial 
663 MWe coal-fired combined cycle power piant using pressurized 
fluidized bed combustion and advanced technology in the hot gas 
cleanup system and gas turbines are presented. Details on the plant 
control system are included. (LCL) 


20136 (DOE/ET/10381—T1) Industrial application of 
fluidized-bed combustion. Quarterly technical progress report, 
April-June, 1980. (Georgetown Univ., Washington, DC 
(USA)). 1980. Contract AC21-76ET10381. 73p. NTIS, PC 
A04/MF AO1. 

In line with a determination by the Federal Government that 
a fluidized bed combustion process can efficiently convert the 
energy of coal to usable power in an environmentally acceptable 
manner, Georgetown University was awarded contract E(49-18)- 
2461 to construct and operate a demonstration plant. Construction 
of an atmospheric fluidized bed boiler for burning high-sulfur coals 
was completed in Nov. 1979. Progress is reported in obtaining data 
from the prototypical operation so that industry can move directly 
to the design and construction of commercially warranted industrial 
size fluidized bed boiler units. In the April through June 1980 quar- 
ter, the boiler was operated for 1127 hours during 11 separate runs, 
one of which extended for 354 hours. During April, campus steam 
loads were too low to allow for 2 bed operation (> 50,000 Ib/h). 
Periods of warmer weather in May and June increased the campus 
steam demands for air conditioning and a total of 239 hours and 
two bed operation were logged. The peak generation rate was 
84,000 Ib/h. Of the plant shutdowns during the quarter, two were 
scheduled, one occurred due to sudden loss of campus team load, 
one was due to a faulty stack opacity monitor, and eight were due 
to plant malfunctions. Of the eight malfunction shutdowns, four 
were related to baghouse bag failures which led tostack smoking 
and the necessity for shutdown. These failures were progressive in 
that initial damage led to bag failures on later runs. As operators 
become more experienced, the above shutdowns attributed to mal- 
functions can largely be eliminated by early attention to signs of 
impending problems. (LCL) 


20137 (DOE/ET/10381—T2) Industrial application of 
fluidized-bed combustion. Quarterly technical progress report, 
October-December, 1979. (Georgetown Univ., Washington, 
DC (USA)). 1979. Contract AC21-76ET10381. 54p. NTIS, 
PC A04/MF AOl. 

In line with a determination by the Federal Government that 
a fluidized bed combustion process can efficiently convert the 
energy of coal to usable power in an environmentally acceptable 
manner, Georgetown University was awarded contract E(49-18)- 
2461 to construct and operate a demonstration plant. Construction 
of an atmospheric fluidized bed boiler for burning high-sulfur coals 
was completed in November 1979. Progress made during the 
second quarter of plant startup is reported. In the October through 
December 1979 quarter, the FBC boiler was operated for 694 hours 
during 9 separate runs. Of these additional hours of operation, 78 1/ 
2 hours were on two beds, and the balance on one bed. Steam gen- 
eration rates ranged from 18,000 to 80,000 Ib/h. A peak generation 
rate of 56,000 Ib/h was achieved on one bed alone. Boiler oper- 
ations at levels in excess of 80,000 Ib/h were precluded by the rela- 
tively mild Fall weather encountered, which limited the peak 
campus steam load to 80,000 Ib/h. The boiler was operated through 
the first week in December at which time the plant was shut down 
for the balance of the Quarter for inspection and to complete var- 
ious modifications, the most important of which were the installa- 
tion of grid plate seals within the boiler, and modifications of the 
flyash reinjection blowers. With these modifications, the boiler is 
ready for extensive performance testing in January 1980. (LCL) 


20 ELECTRIC POWER ENGINEERING 
2001 Power Plants And Power Generation 


20138 (DOE/ET/10417—T1) Engineeer, design, con- 
struct, test, and evaluate a pressurized fluidized-bed pilot 
plant using high-sulfur coal for production of electric power. 
Phase III: pilot plant construction. Quarterly report, March 
1-May 31, 1980. (Curtiss-Wright Corp., Wood-Ridge, NJ 
(USA). Power Systems Div.). 1980. Contract AC21- 
76ET10417. 3lp. (FE—1726-53A; CW-WR—76-015.53A). 
NTIS, PC A03/MF AO1. 

Technical progress on Phase III of the DOE Pilot Plant pro- 
gram during the period March 1 through May 31, 1980 is described 
herein. The placement of long lead raw material procurement items 
was continued and delivery received on many of these items. Co- 
ordination requests for quotes (RFQ‘s) were issued for most of the 
fabrication items to be procured in the construction phase. These 
coordinations with potential suppliers will accelerate the final 
placement of purchase orders. Mechanical equipment certified 
drawing preparation was continued at the various suppliers of this 
equipment. A construction bidders list has been prepared and bid 
package preparation continued. On May 19, 1980 the Phase III con- 
struction go-ahead authorization was received from the Department 
of Energy. 


20139 (DOE/ET/10417—T2) Engineer, design, construct, 
test, and evaluate a pressurized fluidized-bed pilot plant using 
high-sulfur coal for production of electric power. Phase III: 
pilot-plant construction. Quarterly report, June 1-August 31, 
1980. (Curtiss-Wright Corp., Wood-Ridge, NJ (USA). 
Power Systems Div.). 1980. Contract AC21-76ET10417. 
39p. (FE—1726-54A; CW-WR—76-015.54A). NTIS, PC 
A03/MF AOl1. 

Technical progress during the period June 1 through August 
31, 1980 included the following activities: The PSD permit approv- 
al was obtained from the US Environmental Protection Agency. 
The building permit was obtained from the Borough of Wood- 
Ridge. Installation designs incorporating modifications to the Total 
Energy System, Gas Turbine, Free Power Turbine and Waste Heat 
Boiler are in an advanced stage. Procurement has been initiated on 
all long lead material. The upper and lower PFB Vessel fabrication 
was started. Quotations for the Substructure Constructior (Bid 
Package No. 1) are under review in preparation for issuing a pur- 
chase order in October 1980. Request for quotation on Structural 
Steelwork have been issued to potential bidders. Groundbreaking 
ceremonies took place on June 30, 1980 with the Assistant Secre- 
tary of the Department of Energy presiding and the Governor of 
New Jersey, a Congressional delegation and State Commissioner of 
Energy and Environment, Borough Officials among other digni- 
taries in attendance. 


20140 (DOE/ET/15331—T1) Turbine cooling configura- 
tion selection and design optimization for the high-reliability 
gas turbine. Final report. Smith, M.J.; Suo, M. (United 
Technologies Corp., South Windsor, CT (USA). Power 
Systems Div.; United Technologies Research Center, East 
Hartford, CT (USA)). Apr 1981. Contract AC05- 
79ET15331. 52p. (GTR—2380). NTIS, PC A04/MF AOl1. 
The potential of advanced turbine convectively air-cooled 
concepts for application to the Department of Energy/Electric 
Power Research Institute (EPRI) Advanced Liquid/Gas-Fueled 
Engine Program was investigated. Cooling of turbine airfoils is 
critical technology and significant advances in cooling technology 
will permit higher efficiency coal-base-fuel gas turbine energy sys- 
tems. Two new airfoil construction techniques, bonded and wafer, 
were the principal designs considered. In the bonded construction, 
two airfoil sections having intricate internal cooling configurations 
are bonded together to form a complete blade or vane. In the wafer 
construction, a larger number (50 or more) of wafers having intri- 
cate cooling flow passages are bonded together to form a complete 
blade or vane. Of these two construction techniques, the bonded 
airfoil is considered to be lower in risk and closer to production 
readiness. Bonded airfoils are being used in aircraft engines. A vari- 
ety of industrial materials were evaluated for the turbine airfoils. A 
columnar grain nickel alloy was selected on the basis of strength 
and corrosion resistance. Also, cost of electricity and reliability 
were considered in the final concept evaluation. The bonded airfoil 
design yielded a 3.5% reduction in cost-of-electricity relative to a 
baseline Reliable Engine design. A significant conclusion of this 
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study was that the bonded airfoil convectively air-cooled design 
offers potential for growth to turbine inlet temperatures above 
2600°F with reasonable development risk. 


20141 (DOE/ET/15426—T2) R and D for improved effi- 
ciency small steam turbines, Phase II. Report No. 1380-3. 
First quarterly technical report. (Northern Research and En- 
gineering Corp., Woburn, MA (USA)). Sep 1980. Contract 
AC02-79ET 15426. 103p. NTIS, PC A06/MF AOl1. 

Progress made in the second phase of a two-phase research, 
design and prototype development program is presented. Phase II 
consists of the detailed design of the prototype radial inflow steam 
turbine configuration selected during the first phase and subsequent 
fabrication and testing. At this time, the detailed aerodynamic 
design of the stage flowpath has been completed except for the 
crossover piping from the first stage exhaust to the second stage 
inlet. In addition, mechanical design effort has resulted in a defini- 
tion of a rotor system. The aerodynamic design included the opti- 
mization of the overall flowpath geometry of the stages specified in 
the initial phase of the program. The detailed aerodynamic designs 
of the rotor blades, nozzle vanes, scroll and diffuser were based on 
the optimized geometry. The final blading selected for the stage is a 
radial design with 26 blades, 13 of which are splitters. Sixteen 
nozzle vanes have been specified. The mechanical design of the 
rotor system to date has included the specification of the rotor 
wheels and shafts with their polygon connection, and the design of 
the thrust and journal bearings and the gearing. In addition, various 
shaft sealing arrangements have been evaluated, subject to the con- 
straints indicated by initial rotordynamic analyses. Indications are 
that a reasonably effective labyrinth seal is not precluded by shaft 
length limitations. As this type of seal has been long accepted by 
steam turbine users, its use in the prototype is most likely. Proven 
components have been specified wherever possible, i.e., redesign/ 
development could not be justified. The rotor system has been de- 
signed for at least 100,000 hours life with the most severe operating 
conditions and loads. The system cannot be considered complete, 
however, until dynamic response of the rotors for all possible oper- 
ating conditions is shown to be within acceptable limits. 


20142 (DOE/OR/05035—T2) Advanced industrial gas 
turbine technology readiness demonstration program. Phase 
II. Final report: compressor rig fabrication assembly and test. 
Schweitzer, J.K.; Smith, J.D. (Pratt and Whitney Aircraft 
Group, West Palm Beach, FL (USA). Government Prod- 
ucts Div.). Mar 1981. Contract AC05-76OR05035. 12I1p. 
(FR—13781). NTIS, PC A06/MF AO1. 

The results of a component technology demonstration pro- 
gram to fabricate, assemble and test an advanced axial/centrifugal 
compressor are presented. This work was conducted to demon- 
strate the utilization of advanced aircraft gas turbine cooling and 
high pressure compressor technology to improve the performance 
and reliability of future industrial gas turbines. Specific objectives 
of the compressor component testing were to demonstrate 18:1 
pressure ratio on a single spool at 90% polytropic efficiency with 
80% fewer airfoils as compared to current industrial gas turbine 
compressors. The compressor design configuration utilizes low 
aspect ratio/highly-loaded axial compressor blading combined with 
a centrifugal backend stage to achieve the 18:1 design pressure ratio 
in Only 7 stages and 281 axial compressor airfoils. Initial testing of 
the compressor test rig was conducted with a vaneless centrifugal 
stage diffuser to allow documentation of the axial compressor per- 
formance. Peak design speed axial compressor performance demon- 
strated was 91.8% polytropic efficiency at 6.5:1 pressure ratio. Sub- 
sequent documentation of the combined axial/centrifugal perform- 
ance with a centrifugal stage pipe diffuser resulted in the demon- 
stration of 91.5% polytropic efficiency and 14% stall margin at the 
18:1 overall compressor design pressure ratio. The demonstrated 
performance not only exceeded the contract performance goals, but 
also represents the highest known demonstrated compressor per- 
formance in this pressure ratio and flow class. The performance 
demonstrated is particularly significant in that it was accomplished 
at airfoil loading levels approximately 15% higher than that of cur- 
rent production engine compressor designs. The test results provide 
conclusive verification of the advanced low aspect ratio axial com- 
pressor and centrifugal stage technologies utilized. 
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20143 (EPRI-AP—1778) Market potential for small ad- 
vanced thermomechanical-cycle combustion-turbine gener- 
ators. Final report. Kirkwood, B.J. (Kirkwood (A.C.) and 
Associates, Kansas City, MO (USA)). Apr 1981. 96p. NTIS, 
PC A05/MF AO1. 

The object of this survey of small US electric utility systems 
was to determine the potential utilization of small, fuel-flexible, ad- 
vanced-cycle combustion turbines for power generation. Three pro- 
totype concepts were evaluated. Concept A: a 2.5 MWe externally 
fired, closed-cycle combustion turbine, with fluidized-bed combus- 
tor, burning solid fuels. Concept B: an open 3.8 MWe, indirect- 
fired, combined-cycle turbine system using solid, liquid or gaseous 
fuels, with downstream stack cleanup. Concept C: 11.6 MWe, uti- 
lizing an open, direct-fired, combined-cycle turbine arrangement, 
gas or oil fueled employing components of advanced development. 
It was presumed such units might be commercially available circa 
1985 to 1990. Fifty-three utilities, encompassing a variety of owner- 
ships, geographical distribution and system sizes, were interviewed 
on-site. Questions covered the probable use of such generating con- 
cepts and their perceived attributes. The report presents the pattern 
of these responses and concludes that viable interest centers primar- 
ily on a coal-fired, fluidized-bed unit of the size of C or B, offering 
high efficiency and reliable operation. Such a unit would be utilized 
in baseload and intermediate duty operation. Absent coal capability, 
there would be little potential to compete with existing, proven, 
moderate-cost, highly efficient internal combustion engines. 


20144 (EPRI-CS—1537) Instrument and control techni- 
cian curriculum planning guide. Final report. Hull, D.M.; 
Rinard, B.F. (Center for Occupational Research and Devel- 
opment, Waco, TX (USA)). Mar 1981. 233p. NTIS, PC 
A11/MF AOl. 

The Instrumentation and Control Technician (ICT) Curricu- 
lum Planning Guide is one of three such guides developed as part 
of project RP 1266-6, Educational Research in Solid-Fuel Technol- 
ogy. The first phase of this project included a needs assessment 
survey to determine the number of entry-level employees required 
as Instrumentation and Control Technicians. The need for 6000 
technicians over the next decade warrants the development of a 
specialized ICT curriculum. A detailed task inventory of the skills 
and knowledge used by Instrumentation and Control Technicians in 
the safe and efficient performance of their jobs has been completed. 
The task inventory forms the basis for the model two-year (six- 
quarter) curriculum presented in this document. Course and module 
outlines are included which have been formulated to provide stu- 
dents with entry-level skills and the background necessary for fur- 
ther advancement. 


20145 (EPRI-CS—1776) Failure-cause analysis: feed- 
water heaters. Final report. Jacobstein, A.R.; Quinn, J.A.; 
Wadsworth, F.L.; Wellens, R.S. (International Energy As- 
sociates Ltd., Washington, DC (USA)). Apr 1981. 212p. 
NTIS, PC A10/MF AOl1. 

Feedwater heater (FWH) failures have had a significant ad- 
verse impact on availability and thermal efficiency in large fossil- 
fired power plants. The purpose of this study is to document the 
major causes of FWH failures and to make appropriate recommen- 
dations for improvement. Data were gathered through a literature 
search; a questionnaire distributed to utilities with fossil units over 
500 MWe; and visits to selected utilities, architect/engineers, and 
FWH vendors. Responses to the questionnaire revealed that prob- 
lems had been experienced in approximately one-third of all the 
FWHs at 44 utilities. Major problem areas were tube vibration, 
flashing in the drains subcooler zone due to inadequate level con- 
trol, tube inlet erosion, corrosion, steam impingement, and difficulty 
in plugging failed tubes. The main conclusion from the study is that 
industry standards do not adequately address most of the major 
FWH problems that were reported. As a result, utilities do not 
have sufficient guidance to prepare purchase specifications so that 
these problems can be avoided. It is recommended that straightfor- 
ward guidelines be developed to address each of these FWH prob- 
lem areas. 


20146 (EPRI-CS—1777) Leaching of asbestos-cement 
cooling-tower fill. Final report. Anderson, C.N.; Stone, R.W. 
(Brown and Caldwell, Walnut Creek, CA (USA)). Apr 
1981. 119p. NTIS, PC A06/MF AO1. 
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Cooling-tower fill is sometimes made of asbestos cement. As- 
bestos-cement fill has frequently been damaged by leaching and me- 
chanical problems. This leaching was investigated. Previous studies 
of asbestos-cement water pipe and cooling-tower fill are summa- 
rized. Five plants were visited, and 43 others were contacted by 
telephone. Water and fill samples were collected and analyzed. 
About half of the cooling towers with asbestos-cement fill have ex- 
perienced significant deterioration. To control leaching, water 
should not be undersaturated with respect to calcium carbonate. 
The Langelier saturation index is a useful tool for controlling blow- 
down rates and chemical feed. However, because this index does 
not allow for all of the relevant factors, it is not possible to recom- 
mend values that are suitable for all plants. If no scale inhibitors are 
used, the index should be kept as high as possible without causing 
calcium carbonate scale. If scale inhibitors are used, overdosing 
should be avoided. Asbestos-cement fill should be used only if the 
cooling-water chemistry can be well controlled. Specifications for 
asbestos-cement fill can be improved. Other design features, operat- 
ing practices, and research are suggested. 


20147 (EPRI-CS—1796) Biofouling control practice and 
assessment. Final report. Battaglia, P.J.; Bour, D.P.; Burd, 
R.M. (NUS Corp., Pittsburgh, PA (USA). Cyrus William 
Rice Div.). Apr 1981. 211p. NTIS, PC A10/MF AOl1. 

Federal regulations have been imposed which limit the al- 
lowable concentration of free available and total residual chlorine 
in condenser cooling water discharges. The impact of these regula- 
tions on the electrical power generating industries’ ability to main- 
tain acceptable condenser performance may, in some instances, be 
severe enough to limit currently employed chlorine addition pro- 
grams for control of condenser biofouling. In light of these indus- 
try-wide developments, the basic objective of this project was to 
develop an improved understanding of once-through condenser mi- 
crobial fouling through a review and analysis of the Electric Utility 
Industry. The principal effort of this project was directed at estab- 
lishing an informational data base concerning microbial fouling, 
from which areas for more comprehensive and detailed studies 
could be identified. Emphasis was placed on the details of utility 
microbial fouling control and experiences and not on the mechanis- 
tic details of the fouling process. Twenty-nine plants were selected 
from the bulk of US electrical generating plants with once-through 
condenser cooling. Detailed surveys were conducted to obtain in- 
formation on cooling source water quality, condenser design, heat 
load performance, and currently used chlorine addition programs. 
An on-site test was performed at one plant to determine and evalu- 
ate condenser performance with and without chlorine additions. 
Also, a review of existing literature concerning current biofouling 
control practices and research was performed and a literature 
source list established. 


20148 (EPRI-CS—1801-SY) Failure-cause analysis: tur- 
bine bearing systems. Phase I. Development of data collection 
plan. Rippel, H.C. (Franklin Research Center, Philadelphia, 
PA (USA)). Apr 1981. 28p. NTIS, PC A03/MF AO1. 

This report comprises the summary of the first of a three 
phase study intended to investigate rotor/bearing/lube system-relat- 
ed failures in large capacity (= 300 MW) turbine/generator units. 
The objectives of Phase I were to: (1) identify and tentatively rank 
the proximate/root causes of generic problems that result in failures 
of the rotor/bearing/lube system, (2) determine the nature of the 
available data and select the appropriate methodologies for both 
data collection and analysis, and (3) develop the data collection 
plan to be implemented during Phase II. These objectives were ac- 
complished by: surveying existing data bases, relevant literature and 
technical personnel; implementing fault tree methodology to identi- 
fy potential root causes; establishing an integrated analysis approach 
to maximize the value of the information available; and finally, 
structuring a data collection plan based on a mail survey of all utili- 
ties having unit capacities greater than 300 MW, on-site visits to se- 
lected utilities, and personal interviews with industry experts. The 
successful completion of Phase I has established the foundation for 
the subsequent phases of this study, the goal of which is to formu- 
late recommended, ranked research and development programs to 
minimize outages due to turbine/generator rotor/bearing/lube 
system-related failures. 
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20149 (EPRI-CS—1808) High-strength austenitic alloys 
for generator retaining rings. Interim report. Chang, K.M.; 
Morris, J.W. Jr.; Thomas, G. (California Univ., Berkeley 
(USA); Lawrence Berkeley Lab., CA (USA)). Apr 1981. 
93p. NTIS, PC AOS/MF AO1. 

This document reports on research intended to produce a 
new high strength austenitic alloy suitable for use in generator re- 
taining rings. Program requirements set the criteria that the alloy 
should have a yield strength about 200 ksi a fracture toughness 
greater than 100 ksi Vin, and resistance to stress corrosion cracking 
in hydrogen and salt water. The alloy was also required to be non- 
magnetic and to achieve its properties through heat treatment 
rather than mechanical work to permit its manufacture in domestic 
facilities. These requirements were met through the development of 
an alloy, designated EPRI-T, which has nominal composition Fe- 
34.SNi-5SCr-3Ti-3Ta-0.5Al-1Mo-0.3V-0.01B. EPRI-T is an_ iron- 
based superalloy which hardens through the formation of cubic yy’ 
precipitate on aging. After forging and suitable double aging it de- 
a a yield strength of 200 ksi with a fracture toughness 100 
ksiV in, and shows substantial resistance to hydrogen embrittlement 
and to stress-corrosion cracking in salt water. An additional series 
of alloys, designated EPRI-M, were also developed to permit the 
attainment of higher yield strengths but have lower fracture tough- 
ness than is attainable in alloy T. 


20150 (EPRI-CS—1811) Corrosion problems in coal-fired 
boiler superheater and reheater tubes: steam-side oxidation 
and exfoliation. Review and results of laboratory tests. Final 
report. Rehn, I.M. (Foster Wheeler Development Corp., 
Livingston, NJ (USA)). Apr 1981. 143p. NTIS, PC A07/ 
MF AOl1. 

The studies conducted in Task 2 of EPRI contract 644-1 in- 
cluded a laboratory test program in which the causes and control- 
ling parameters of scale exfoliation were investigated and a litera- 
ture review centered on steamside scale exfoliation in superheater 
and reheater tubes. Results of laboratory tests indicated the rela- 
tionship of scale exfoliation to operating temperature cycles. 
Whereas small temperature changes had no effect on test speci- 
mens, a slow cool-down from temperatures above 1000 to 100°F 
(540 to 40°C) resulted in exfoliation from both ferritic steels and 
austenitic stainless steels. Differences in thermal expansion between 
the alloy and the oxide scale are believed to be responsible. Among 
the methods found to be effective in eliminating scale exfoliation 
are surface treatment of new steam generator components, high- 
temperature chromizing, and lower temperature aqueous chromate 
treatment which reduced the rate of scale formation. Shot-peening 
was found to eliminate (or substantially reduce) exfoliation from 
stainless steel. Other surface treatments and coatings which were 
not adequate or beneficial included electroless nickel plating, diffu- 
sion aluminizing, siliconizing, and Cr2Os3 coating. 


20151 (EPRI-CS—1812) Corrosion problems in coal-fired 
boiler superheater and reheater tubes: steam-side oxidation 
and exfoliation. Development of a chromate-conversion treat- 
ment. Final report. Rehn, I.M. (Foster Wheeler Develop- 
ment Corp., Livingston, NJ (USA)). Apr 1981. 83p. NTIS, 
PC A05/MF AOI. 

This report describes the continued work on steamside scale 
exfoliation begun under Task 2 and presented in the steamside cor- 
rosion report of October 1980. The effort recorded in this report 
(Task 3) centers on the prevention of scale exfoliation by means of 
the chromate treatment. Evaluation of scaled tubes, first chemically 
cleaned by three established techniques and then chromate treated 
and tested in steam, reveals in-service performance equal to that 
previously obtained from new tube surfaces also chemically cleaned 
and chromate treated. In addition, chromate treatment reduces the 
oxide growth rate of 2-1/4%Cr-1%M0 steel to one-third that of un- 
treated steel surfaces. Exfoliation resulting from cool-down cycles 
is also prevented by the chromate treatment. The improved scale 
stability produced by the chromate treatment is attributed to the 
formation of an Fe-Cr spinel phase on the treated surface, and to 
the suppression of wustite (FeO) at the metal/oxide interface, ob- 
served after 1150°F (620°C) steam exposure. The scale exfoliated 
from chromate-treated 304 stainless steel is also reduced; and such 
dissimilar metal welds as T-22 steel ‘through 304 stainless steel also 
demonstrate full compatibility with the chromate-treatment process. 
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20152 (FE—1726-50A) Engineer, design, construct, test 
and evaluate a pressurized fluidized-bed pilot plant using 
high-sulfur coal for production of electric power. Phase I, 
Preliminary Engineering, Phase II, Pilot Plant final design, 
Phase III, Construction. Quarterly report, September 1-No- 
vember 30, 1979. (Curtiss-Wright Corp., Wood-Ridge, NJ 
(USA). Power Systems Div.). 1979. Contract AC21- 
76ET 10417. 58p. (CW-WR—76-015.50A). NTIS, PC A04/ 
MF AOI. 

Technical progress during the period September | through 
November 30, 1979 on the design and testing of a pressurized fluid- 
ized-bed pilot plant for power generation is described. Additional 
1168 h of testing of the high sulfur coal fired SGT/PFB Technol- 
ogy Rig is reported. Modifications and performance improvement 
of the hot gas cleanup system are presented. As part of this testing, 
operation of the small gas turbine engine on PFB coal combustion 
gas for an objective of 1000 h was initiated during this period. Can- 
didate turbine blade and vane materials and coatings to improve 
operational durability were being evaluated during test. A total of 
925 h of gas turbine operation was accumulated to date without in- 
cident. Pilot Plant final design progressed satisfactorily and nears 
completion. Pilot Plant internal design conditions modified to re- 
flect changes in system pressure and temperature losses are present- 
ed. The information developed in the SGT/PFB Technology Rig is 
being integrated into Pilot Plant design. System start-up logic has 
been revised to include a pre-start heating/drying of refractory 
lined piping and vessels. Advertisement for Pilot Plant construction 
subcontractors was initiated. Long lead procurement continued and 
will be completed next quarter. 


20153 (ORNL/TM—6236) Summary of the research and 
development effort on the supercritical CO. cycle. Fraas, 
A.P. (Oak Ridge National Lab., TN (USA)). Jun 1981. Con- 
tract W-7405-ENG-26. 21p. NTIS, PC A02/MF AOl1. 

The supercritical CO2 cycle has the advantage over a con- 
ventional closed-cycle gas turbine in that the compression work 
phase of the cycle can be carried out close to the critical point and 
hence aerodynamic losses in the compressor are reduced and the 
cycle efficiency increased for a given turbine inlet temperature. 
However, the practicable turbine inlet temperature is reduced by 
permissible stresses in the heater tubes because the peak pressure in 
the cycle must be ~ 260 atm in order to have the compression 
process take place close to the critical point of the working fluid. 
The high system pressure also makes the capital cost of the heat 
exchangers and gas piping higher than that for a conventional 
closed-cycle gas turbine. Further, the waste heat from the cycle 
must be rejected at too low a temperature for it to be useful for 
industrial process heat or for district heating systems. 


20154 How to tailor your QA program to fit your needs: 
for a fossil fuel plant. Stevens, D.M. (Wisconsin Electric 
Power Company, Milwaukee). pp A2.1-A2.4 of Sixth annual 
national Energy Division conference. Milwaukee, WI; 
American Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

A carefully planned and properly implemented Quality As- 
surance/Quality Control program can help utilities achieve the goal 
of making their new fossil fuel plants as reliable as possible. Wis- 
consin Electric is applying a Quality Assurance program at Pleasant 
Prairie with reasonable success. The paper discusses the program 
being applied at Pleasant Prairie; its successes, its failures, and the 
author's opinion on what should be done to improve the program. 


20155 How to gain acceptance of your QA program from 
your customer. Newell, W.J. (General Physics Corp., Co- 
lumbia, MD). pp B2.2.1-B2.2.7 of Sixth annual national 
Energy Division conference. Milwaukee, WI; American So- 
ciety for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

Regulatory agencies have traditionally served in the role of 
a competitor to companies engaged in the production of electricity. 
In concept, the regulatory body scrutinizes the activities of the util- 
ity company and provides impetus to maintain high efficiency 
which results in cost savings for both the company and the custom- 
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er. In practice, policies instituted by regulatory authorities have 
been less than perfect, providing many disincentives to efficiency. 
Recently, positive steps have been taken by several governmental 
bodies to reverse this trend by providing incentives for improving 
power plant availability and other productivity measures. These ini- 
tial efforts to reward efficiency provide those involved in quality 
assurance new motivation to review the effectiveness of their pro- 
grams and to make their management aware of the contribution QA 
can make to improve plant productivity. 


20156 How to reap the benefits of your quality assurance 
program: downtime avoidance through quality assurance, reli- 
ability and maintainability. Gauger, R.H. (Holmes and 
Narver, Inc., Orange, CA). pp C2.1-C2.11 of Sixth annual 
national Energy Division conference. Milwaukee, WI; 
American Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

In a power plant, downtime represents lost productivity and 
added repair costs. Though downtime cannot be totally avoided, it 
can be minimized by advance quality assurance, reliability and 
maintainability planning. These techniques are most effective when 
initiated during the design phase. This paper discusses several of 
these methods that can be utilized to minimize downtime, and pro- 
vides guidelines for their application, based on recent expericence 
with both fossil and nuclear plants. 


20157 How to reap the benefits of your QA program: QA 
contributions to project planning. Frazar, R.A. (Houston 
Lighting and Power Co., TX). pp C4.1-C4.8 of Sixth annual 
national Energy Division conference. Milwaukee, WI; 
American Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

The role of quality assurance in the planning process occur- 
ring throughtout a large, complex project should be to provide a 
major impetus for detailed, documented plans to be developed for 
each phase of the project. Licensing, design, procurement, con- 
struction, start-up, Operation, maintenance, and modification are 
principal phases of project work which must be integrally planned 
with attention to extensive detail in order to achieve cost, schedule, 
and quality objectives. The impetus for planning is provided from 
the combined effects of involvement by the Quality Assurance or- 
ganization through the project team and the requirements imposed 
on the other team members by the quality assurance program. Ex- 
ecutive control over project planning is achieved partly through 
feedback designed into the quality assurance program. 
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20158 (DOE/FC/10225—T1) On-site field tests for study 
of low-rank western-coal fly ash. Final report on Phase 1. 
(Southern Research Inst., Birmingham, AL (USA)). 16 Feb 
1981. Contract AC18-80FC10225. 30p. NTIS, PC A03/MF 
AOl. 

The Final Report on Phase 1 of the referenced contract 
covers the work performed and the technical plans logistical ar- 
rangements, and recommendations developed during the period of 
October 1, 1980 to January 31, 1981. SoRI has prepared a detailed 
work plan for the project which included procedures for the selec- 
tion of test sites and plans for the performance of the follow-on 
field tests under Phase 2 of the project. The Technical Manager au- 
thorized the first field test of the Arapahoe Unit 3 baghouse to take 
place in late February or early March. A detailed work plan for the 
Arapahoe baghouse test is included in this report. The objectives of 
Phase | were to select appropriate test sites and make the necessary 
plans for conducting the follow-on field tests at these sites. The 
planning was to include the formulation of a detailed work plan for 
the project and the administrative and logistical arrangements with 
the selected utilities. All of these objectives have been satisfied with 
the exception of the arrangements with the utilities which have not 
been completed for all utilities due to the accelerated project sched- 
ule. The primary purpose of these follow-on field tests is to investi- 
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gate the emissions and control of fly ash from utility boilers burn- 
ing low-rank Western coals. 


20159 (EPRI-CS—1765) Recovery, utilization, and dis- 
posal of solid by-products generated by dry flue-gas desulfuri- 
zation systems: state of the art and research needs. Final 
report. (SCS Engineers, Inc., Long Beach, CA (USA)). Mar 
1981. 158p. NTIS, PC A08/MF AOl1. 

This report reviews proposed practices in dry FGD technol- 
Ogies, with emphasis on the more advanced processes such as dry 
injection and spray drying. These technologies are discussed in 
terms of their operational experiences and controlled parameters. 
The emphasis is on a review of the existing information on chemi- 
cal and physical characteristics of dry FGD wastes, and on the pro- 
posed alternatives for their recovery/utilization and ultimate dispos- 
al. Specific information was collected through a literature search; 
contacts with the utilities, industrial and engineering enterprises, 
and various institutions; and discussions with personnel responsible 
for related programs. Conclusions are drawn about the state of the 
knowledge in the area of dry FGD waste management; areas of in- 
sufficient information are identified; and future research and devel- 
opment recommendations are made. Given the minimal information 
available to date, waste characterization studies need to include 
physical/chemical testing (particle size and shape; reacted products 
and fly ash physical bonding; sulfite/sulfate ratios; calcium, sodium, 
and potassium salts; aluminum, iron, and titanium silicatious com- 
pounds), structural testing (cohesion, compactability, dry compres- 
sive strength, permeability, optimum moisture content), and leach- 
ing tests. Recovery/utilization options fall into two general catego- 
ries: conventional (structural and construction) and advanced tech- 
nologies (agricultural application, industrial utilization, mineral 
wool insulation, magnetite recovery, and mineral recovery). These 
options parallel the uses that have been made of, and are proposed 
for, wet FGD, sludges, fly ash, and bottom ash. 


20160 (LA—8759-MS) Relationships between the elemen- 
tal composition and particle sizes of aerosols with and without 
impact from a coal-fired power plant. Wangen, L.E. (Los 
Alamos National Lab., NM (USA)). Apr 1981. Contract W- 
7405-ENG-36. 55p. NTIS, PC A04/MF AO1. 

Atmospheric particulate samples were collected for a period 
of seven months using a 6-stage, cascade impactor at a ground level 
location 8 km from a large coal-fired power plant in the southwest- 
ern United States. One impactor was activated when ambient SO. 
concentrations exceeded a preset threshold of 64 ug m~*. This oc- 
curred 7% of the time. A second impactor was powered during 
other times. Meteorology and a lack of other sources of SO» at the 
sampling site combine to provide aerosol samples that represent the 
dispersed power plant plume and regional background. Elemental 
analyses for 32 elements were performed by instrumental neutron 
activation on these aerosols. The elemental concentration patterns 
were determined using statistical and pattern recognition proce- 
dures. The two sets of aerosol samples are characterized by differ- 
ent concentrations of chemical elements, particularly in the smaller 
(<3 pm) sized particles. Most elements were present in higher con- 
centrations in aerosols collected during high SO2 periods than those 
obtained during low SQ: periods. Three major patterns describe 
element concentration vs particle size behavior: (1) relatively con- 
stant concentrations in supermicron size particles, but much lower 
concentrations in submicron particles for aerosols collected during 
both high and low SO: periods, (2) increasingly higher concentra- 
tions as particle sizes decrease, regardless of SO2 concentration (As, 
Br, Cl, Cu, I, In, Sb, Se, and W), and (3) elements exhibiting the 
first type of concentration vs size pattern during low SO» periods, 
but the second pattern during high SO. sampling periods. 


20161 (LBL—12485) Submicron particulates from pulver- 
ized-coal combustion. Pennucci, J.; Greif, R.; Parsons, G.; 
Robben, F.; Sherman, P. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1981. Contract W-7405-ENG-48. 8p. (CONF- 
810466—2). NTIS, PC A02/MF AOl1. 

From Spring meeting of the Western States Section of the 
Combustion Institute; Pullman, WA, USA (13 Apr 1981). 

During the combustion of pulverized coal the bulk of the 
mineral matter is converted to fly ash. A fraction of the mineral 
matter may be vaporized and subsequently condense, either on ex- 
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isting particles or by forming new particles by the process of homo- 
geneous nucleation. The latter process results in a large number of 
particles in the size range 0.005 to 0.1 microns diameter; the size of 
typical ash particles is from 2 to 50 microns. Because of their small 
size the submicron particles do not contribute substantially to the 
total mass of fly ash and may be overlooked; however, they can be 
a significant fraction of the total number of particles produced and 
are most easily ingested into the lungs and thus may be a significant 
health hazard. Further, there is evidence that certain toxic trace 
elements are concentrated in the submicron particles, creating a 
greater health hazard than their prevalence would indicate. This 
work consists of an experimental study of the effect of heat transfer 
and combustion parameters on the number and size distribution of 
particles in the submicron range, including consideration of practi- 
cal methods of their control. The parameters that have been studied 
are the flame temperature, cooling rate and oxygen concentration 
in the fuel lean range. Peak temperatures have been varied from 
1900 K to 2500 K. By chaning the thermal resistance of the burner 
chimney wall, cooling rates of 400 Ks~' and 700 Ks~' were ob- 
tained during the primary cooling period. These results support evi- 
dence of the competition between homogeneous and heterogeneous 
nucleation of vaporized material, which has been discussed in var- 
ious models of pulverized coal fly-ash formation. They indicate that 
there may be possibilities for control of the smallest particles by 
varying the cooling rates in the post flame region. 


20162 Draft environmental impact statement. Small 
power production and cogeneration facilities-qualifying status- 
rates and exemptions (a rulemaking in Docket Nos. RM79-54 
and RM79-55). Washington, DC; Federal Energy Regula- 
tory Commission (1980). vp. (FERC/EIS—0019D). Infor- 
mation Resources Press, 2100 M Street, NW, Suite 316, 
Washington, DC. (MF or HC) Order No. 80-0678. 

Promulgation of regulations under sections 201 and 210 of 
the public Utilities Regulatory Policies Act of 1978 are proposed. 
The regulations would create criteria and procedures by which 
small power production and cogeneration facilities could become 
qualified facilities (QFs), and would prescribe rules governing the 
rate of benefits and exemptions that these QFs would receive. 
Under Section 201, a QF is defined as a cogeneration facility that 
generates electricity and at least one other form of useful energy 
for industrial purposes, or as a small power production facility that 
uses renewable resources or waste, with electrical generation limit- 
ed to 80 megawatts (MW) at any one site. Under Section 210, QFs 
would receive the following benefits: assurance that utilities would 
purchase their electricity; assurance of receiving a utility's avoided 
cost for power sold to the utility; assurance of fair backup rates; 
exemption of QFs that generate less than 30 MW from many of the 
regulations of the Federal Power Act; and exemption of QFs pro- 
ducing between 30 MW and 80 MW and that use biomass as fuel 
from the Public Utilities Holding Company Act and from certain 
regulations that apply to utilities. Since QFs cannot use fossil fuels 
to provide more than 25% of their annual energy needs, the rules 
would cause a reduction in the use of fossil fuels, amounting to 144 
trillion British thermal units (Btu) of oil, 58 trillion Btu of natural 
gas, and 203 trillion Btu of coal per year by 1995. For the country 
as a whole, emissions of nitrogen oxides, sulfur oxides, particulates, 
carbon monoxide, and hydrocarbons would increase by less than 
0.4%. The principal air quality impacts could occur in the Middle 
Atlantic census region, where emissions could increase by as much 
as 3.6%, possibly resulting in acid rain and violations of air quality 
standards in urban areas. 


20163 (ORNL/MIT—322) Sulfur capture in an atmos- 
pheric fluidized-bed combustor. Baars, D.M.; Hunter, C.A.; 
Keitelman, E.N. (Massachusetts Inst. of Tech., Oak Ridge, 
TN (USA). School of Chemical Engineering Practice; Oak 
Ridge National Lab., TN (USA)). Jun 1981. Contract W- 
7405-ENG-26. 48p. NTIS, PC A03/MF AOI. 

Sulfur capture in an atmospheric fluidized-bed combustor 
(AFBC) both with and without recycle of fines elutriated from the 
bed was studied. Two empirical correlations, one by Babcock and 
Wilcox and the other by Westinghouse, correlate sulfur capture as 
a function of the calcium-to-sulfur mole ratio and gas residence 
time. Both correlations fit the experimental no-recycle results quite 
well. Of the limestones tested with no recycle, Vulcan Materials ex- 
hibits the best sulfur-capture performance. Data collected with 
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Reed limestone indicates that recycle improves sulfur-capture com- 
pared with once-through performance. However, there is a decreas- 
ing effect on sulfur capture as the recycle rate is increased to large 
values. At 90% sulfur capture, the fractional reduction of fresh 
limestone feed attributable to recycle is 24 to 35% over a gas-resi- 
dence time range of 0.7 to 0.4 s. 


20164 Empirical methodology for estimating entrainment 
losses at power plants sited on estuaries. Boreman, J. (Fish 
and Wildlife Service, Ann Arbor, MI); Goodyear, C.P.; 
Christensen, S.W. Contract W-7405-ENG-26. Transactions 
of the American Fisheries Society ; 110: No. 2, 253-260(Mar 
1981). 

A model based on empirically derived age-, time-, and space- 
varient entrainment susceptibility data may be used for estimating 
conditional entrainment mortality of aquatic organisms, particularly 
fish and shellfish, caused by operation of one or more power plants 
on an estuary. Model application requires knowledge of the mor- 
phometry of the water body, the power-plant flow rates, the prob- 
ability of entrainment survival, and the duration, distribution, and 
abundance of entrainable age-groups. A novel feature of the model 
is that organism distribution and movement within the model are 
defined by information derived from field samples rather than by 
hydrodynamic principles and equations. 


20165 Draft environmental impact statement. Colorado- 
Big Thompson/Windy Gap projects, Colorado. Denver, CO; 
Bureau of Reclamation (1979). 308p. (DES—79-33). Infor- 
mation Resources Press, 2100 M Street, NW, Suite 316, 
Washington, DC. (MF or HC) Order No. 79-0896. 

A project for resource development in Grand and Larimer 
counties, Colorado is proposed. The project constitutes three ac- 
tions: (1) change in the operation of the existing Colorado-Big 
Thompson water and power development project (C-BT project); 
(2) construction and operation of a diversion dam on the Colorado 
River, a pumping plant, and a five-mile conduit to Granby Reser- 
voir (the Windy Gap project); and (3) construction and operation 
of a 750-megawatt coal-fired power plant (the Rawhide power 
plant). An annual average of 48,900 acre-feet of water would be di- 
verted from the Colorado River, conveyed through the C-BT 
system, and utilized by the cities of Estes Park, Loveland, Long- 
mont, Greeley, and Boulder. The power plant would receive one- 
third of the water for cooling. Construction would generate $2.6 
million in wages and $6.3 million in purchase of supplies; energy 
development at Rawhide would generate a total average income of 
$7.9 million during the peak construction year. Water and energy 
facilities would eliminate more than 1000 acres of pasture land and 
530 acres of wildlife habitat. The Rawhide power plant would re- 
quire an estimated 30 million tons of coal over the 40-year life of 
the first 230-megawatt unit. The Windy Gap water development 
would cause Lake Granby to retain higher water levels than the 
present operation; increase the salinity of the Colorado River by 0.5 
percent; decrease productive habitat in the river between the diver- 
sion and the Blue River confluence; preempt 280,900 acre-fet of 
water per year from other uses; and degrade air and water quality. 


20166 Draft environmental impact statement. Intermoun- 
tain Power Project. Richfield, UT; Bureau of Land Manage- 
ment (1979). vp. (DES—79-39). Information Resources 
Press, 2100 M Street, NW, Suite 316, Washington, DC. 
(MF or HC) Order No. 79-1036. 

Construction of the Intermountain Power Project, a 3000- 
megawatt coal fired electrical generating plant and associated trans- 
mission lines in Salt Wash, Wayne County, Utah is proposed. Two 
500-kilovolt (kV) transmission lines would deliver power to a con- 
verter station at Victorville, California, to supply power through 
existing systems in southern California. A 230-kV transmission line 
would provide power to the Ely, Nevada area and another 230-kV 
line would provide power to the Dixie-Escalante, Utah, area. Two 
345-kV_ lines would be connected to existing systems in Utah. 
Access roads and approximately 63 miles of railroad would be con- 
structed to transport the 8 million tons of coal required annually by 
the generating plant. An alternative site near Lynndyl in Millard 
County, Utah also is discussed. The operation of the plant would 
consume 50,000 acre-feet of water annually. The plant and its sup- 
porting facilities, including transmission systems, would occupy 
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2650 to 5650 acres of land, 39,500 acres of right-of-way would be 
required, and 4640 acres of public land would be transferred to the 
project. Air pollution would violate air quality standards within the 
Capital Reef National Park. The use of water from the Fremont 
River would decrease the downstream flow by 57% and increase 
the salinity of the Colorado River, and could require the retirement 
of 7200 to 7800 acres of irrigated farmland. Topography on 200 
acres would be altered by removal of 7.6 million cubic yards of 
borrow materials. The Morrision Formation would be adversely af- 
fected by increased recreational use. The natural flow of 24 springs 
and seeps and four wells could be stopped for over 50 years beyond 
the life of the project. The transmission system could impair the 
designation suitability of 14 potential wilderness areas. The project 
could disturb the endangered Utah prairie dog, bald eagle, per- 
egrine faicon, and black-footed ferret. 
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20167 (DOE/EP—0003) National electric reliability 
study. Executive summary. (USDOE Assistant Secretary for 
Environmental Protection, Safety and Emergency Prepared- 
ness, Washington, DC. Office of Emergency Operations). 
Apr 1981. llp. NTIS, PC A02/MF AO1. 

Section 209 of the Public Utility Regulatory Policies Act of 
1978 (PURPA) requires the Secretary, Department of Energy 
(DOE), in consultation with the Federal Energy Regulatory Com- 
mission (FERC), to conduct a study of electric power system reli- 
ability. Specifically, DOE is required to address 3 issues: the level 
of reliability appropriate to adequately serve the needs of electric 
consumers, taking into account cost-effectiveness and the need for 
energy conservation; the various methods which could be used in 
order to achieve such level of reliability and the cost effectiveness 
of such methods; and the various procedures that might be used in 
case of an emergency outage to minimize the public disruption and 
economic loss that might be caused by such an outage and the cost- 
effectiveness of such procedures. An executive summary of the 
study including one paragraph summaries of each chapter in the 
final report to Congress and of 10 accompanying technical study 
reports, and the study conclusions and recommendations is present- 
ed. (LCL) 


20168 (DOE/EP—0004) National electric reliability 
study. Final report. (USDOE Assistant Secretary for Envi- 
ronmental Protection, Safety and Emergency Preparedness, 
Washington, DC. Office of Emergency Operations). Apr 
1981. 144p. NTIS, PC A0O7/MF AOl1. 

Section 209 of the Public Utility Regulatory Policies Act of 
1978 (PURPA) requires the Department of Energy (DOE), in con- 
sultation with the Federal Energy Regulatory Commission 
(FERC), to conduct a study of electric power system reliability. 
PURPA also requires DOE to provide an opportunity for public 
comment on the results of the study before submitting the study to 
Congress. This report was prepared in response to these require- 
ments. Information is presented on the following subjects: motive, 
objectives, and scope of the study; characteristics of the electric 
utility industry; criteria and performance standards for power sys- 
tems; power systems reliability and the characteristics of failures; 
cost of interruptions; mitigating the impacts of interruptions; power 
system planning and operation for reliability; and appropriate levels 
of reliability. (LCL) 


20169 (DOE/EP—0005, pp 143-198) Transmission and 
distribution alternatives analysis. Ben-Yaacov, G.Z.; Patton, 
J.B.; Badertscher, N.; Ma, F.S. (Systems Control, Inc., Palo 
Alto, CA). Apr 1981. NTIS, PC A25/MF AOl. 

In National electric reliability study: technical study reports. 

The investment alternative analysis described in Section 209 
of the Public Utilities Regulatory Policy Act (PURPA), requests 
the examination of the cost-effectiveness of investments in provid- 
ing adequate and reliable electric service. This work examines and 
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describes the decision process related to various transmission and 
distribution (T and D) alternatives, including current methods used 
by electric utilities in planning transmission and distribution sys- 
tems, and the relationship between different T and D alternatives 
and reliability. A broad range of T and D planning options for pro- 
viding reliable electricity supplies are addressed. An overview of 
the procedures and techniques currently used in planning T and D 
networks is also provided, including the definition of system fail- 
ures, the identification of indices currently used to measure T and 
D reliability, and the availability of data for T and D reliability 
studies. A set of T and D investment alternatives, representing a 
cross-section of design options for T and D systems, is examined. 
For each investment alternative, different physical configurations 
are discussed, and their impact on customer reliability is evaluated. 
Computer analysis techniques for reliability evaluation of the differ- 
ent configurations are identified. The study shows that it is present- 
ly very difficult to compare the cost-effectiveness of investments in 
transmission or distribution facilities for achieving a given level of 
customer reliability. This is demonstrated by examining the differ- 
ent performance criteria and evaluation techniques used in planning 
transmission and distribution systems. 


20170 (DOE/EP—0005, pp 291-335) Non-utility mecha- 
nisms to mitigate socio-economic impacts resulting from elec- 
tric-power interruptions. Davis, R.J.; Siteman, J.V.; Wool- 
dridge, J.C.; Hamilton, E.P. (Radian Corp., Austin, TX). 
Apr 1981. NTIS, PC A25/MF AOI. 

In National electric reliability study: technical study reports. 

The purpose of this study is to identify and evaluate non- 
utility responses that can be implemented to mitigate the socio-eco- 
nomic impacts associated with electric-service interruptions. The 
study is a part of the National Power System Reliability Study 
mandated by Section 209 of the Public Utility Regulatory Policies 
Act of 1978 (PURPA). The impact analysis involved a subjective 
evaluation of the severity of each impact and its probability of oc- 
currence based on the consensus judgment of the Radian study 
team. This study identified more than 200 specific measures, 
grouped in 4 general approaches, which can be adopted by commu- 
nities, individuals, and businesses to reduce or avoid losses or im- 
pacts from unanticipated electric-service interruptions. Each of 
these approaches are discussed in detail. The study indicates that 
the appropriateness of responses vary according to the circum- 
stances surrounding the service interruptions. These include time of 
day, day of week, duration, extent, and, to a great extent, weather 
conditions. Other factors include the type and size of community 
and demographic characteristics of those affected by the interrup- 
tion. 


20171 (DOE/RA/50153—2) Study of electric field and 
ion effects on HVDC lines. Technical progress report No. 2, 
July 1-September 30, 1980. Comber, M.G.; Johnson, G.B. 
(General Electric Co., Pittsfield, MA (USA) ). 1980. Con- 
tract AC0O2-80RA50153. 45p. NTIS, PC A03/MF AOl1. 

Progress is reported in research aimed at measuring and de- 
fining the electrical environment in the vicinity of HVDC transmis- 
sion lines, predicting this electrical environment for any HVDC 
line design, and providing information on this electrical environ- 
ment to bio-effects researchers. Methods for measuring ground- 
level electric field and ion current density are described and data 
from electrostatic field measurements for lines at 950, 1050, and 
1200 kV are presented. (LCL) 


20172 (EPRI-EL—1755) Transient-stability margin as a 
tool for dynamic security assessment. Final report. Fouad, 
A.A. (Iowa State Univ. of Science and Technology, Ames 
(USA). Dept. of Electrical Engineering). Mar 1981. 172p. 
NTIS, PC AO08/MF AOl1. 

This EPRI-sponsored research project deals with the use of 
the transient stability margin concept as a tool for dynamic security 
assessment. In this concept, a direct method, namely the energy 
function method, is used to determine the transient stability of a 
multimachine power system. The work focused on two major ap- 
proaches. The first was to develop a normalized transient energy 
margin profile of a power system operating at a given condition. 
This permitted the ranking of possible contingent disturbances ac- 
cording to their severity. The second was to predict, for a given 
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operating condition and an initial disturbance, the additional distur- 
bances that the power system could withstand before instability 
occurs. The work dealt with some basic questions about the tran- 
sient behavior of a multimachine power system. Among them are 
several issues that are related to the region of stability, the modes 
of instability of the system (for a particular disturbance), and the 
components of the transient energy directly responsible for instabil- 
ity. A better understanding of the transient behavior of a multima- 
chine power system has resulted from this work. The transient 
energy margin concept was then successfully applied to a 17-gener- 
ator power network representing a reduced version of the network 
of the state of Iowa. 


20173 (EPRI-EL—1774(Vol.1)) System control perform- 
ance. Volume 1. Technical manual. Final report. Bose, A.; 
Waight, J.G. (Control Data Corp., Minneapolis, MN 
(USA)). Apr 1981. 165p. NTIS, PC A08/MF AOI. 

The objective of this project was to develop methods for 
analyzing the performance of any control area of an interconnected 
power system. Two major avenues of investigation were followed. 
The first was a study of the power system behavior using simula- 
tion to identify the various causes of control error. A simple model 
of a power system as well as a detailed model of the Northern 
States Power Company system were simulated and the effects of 
various automatic generation controller parameters are reported. A 
discussion of non-technical causes of errors is also provided since it 
was found that system constraints and human decisions have a 
major effect on control behavior. The other avenue was a develop- 
ment of a method for obtaining the cost of operating criteria like 
regulation or reserve margins and system constraints such as ramp 
rate limits. A program called Capacity Allocation was developed to 
solve the constrained optimal economic dispatch problem using 
linear programming techniques. The cost of operating criteria or 
system limits can then be determined by using this program with 
the appropriate operating constraints. The Capacity Allocation pro- 
gram can have various uses, including the actual on-line dispatching 
of units that takes into consideration the practical limitations that 
present day economic dispatch control (EDC) has to ignore. This 
program was used in conjunction with a Unit Commitment pro- 
gram to form a Capacity Scheduling program which was used to 
determine the cost of providing spinning reserve for the Northern 
States Power Company. A Technical Manual, User's Manual, a 
Programmer's Manual and the Program Listing is included with 
this report, in Volumes 1, 2, 3 and 4 respectively. 


20174 (EPRI-EL—1774(Vol.2)) System control perform- 
ance. Volume 2. Capacity allocation user's manual. Final 
report. Bose, A.; Waight, J.G. (Control Data Corp., Minne- 
apolis, MN (USA)). Apr 1981. 99p. NTIS, PC A05/MF 
AOl. 


This manual contains all the information the user needs to 
set up and execute a run of the Capacity Allocation Program. Sec- 
tion 2 contains a brief summary of the function and options availa- 
ble in the program. The input data requirements and Job Control 
Language are given for each of the function's programs in Section 
3. An example of the dispatch of a system with 17 generators is 
given in Section 4. The function of the Capacity Allocation Pro- 
gram is to provide a cost-optimal dispatch which satisfies regulating 
margin and other constraints. The function is provided by means of 
three programs, of which two are data processors, and one is the 
solution routine. The first program (PPROC) is used to read system 
and unit data. This program also initializes arrays and sets up the 
problem to be solved as a linear programming problem. The prob- 
lem is set up with all of the possible constraints active. The second 
program (XUPDATE) is used to read other system and unit data. 
The generation assigned to units during the previous period is read. 
Data is read which is used by the program to determine which con- 
straints are to be active during the next execution of the solution 
routine. The third program (DWLP) is the solution routine. The 
constrained dispatch problem is solved using linear programming 
with Dantzig Wolfe decomposition. 


20175 (EPRI-EL—1774(Vol.3)) System control perform- 
ance. Volume 3. Capacity allocation programmer's manual. 
Final report. Bose, A.; Waight, J.G. (Control Data Corp., 
Minneapolis, MN (USA)). Apr 1981. 49p. NTIS, PC A03/ 
MF AOI. 
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This manual contains detailed information about the pro- 
grams which perform the capacity allocation function. An over- 
view of the design is given along with a brief description of the 
solution methods. Section 4 contains a description of the data struc- 
tures used by the programs. Installation and programmer support 
information is contained in the next sections. A brief description of 
the utility routines is given. A description and macro level flow- 
chart is given for each of the routines. A section is provided which 
describes testing performed on the program. Further information 
may be obtained in the User’s Manual, Volume 2; and the Techni- 
cal Manual, Volume 1, of this report. 


20176 (EPRI-EL—1774(Vol.4)) System control perform- 
ance. Volume 4. Capacity allocation program listings. Final 
report. Bose, A.; Waight, J.G. (Control Data Corp., Minne- 
apolis, MN (USA)). Apr 1981. 128p. NTIS, PC A07/MF 
AOl. 

The function of the Capacity Allocation Program is to pro- 
vide a cost-optimal dispatch which satisfies regulating margin and 
other constraints. The function is provided by means of three pro- 
grams, of which two are data processors and one is the solution 
routine. The first program (PPROC) is used to read system and 
unit data. This program also initializes arrays and sets up the prob- 
lem to be solved as a linear programming problem. The problem is 
set up with all of the possible constraints active. The second pro- 
gram (XUPDATE) is used to read other system and unit data. The 
generation assigned to units during the previous period is read. 
Data is read which is used by the program to determine which con- 
straints are to be active during the next execution of the solution 
routine. The third program (DWLP) is the solution routine. The 
constrained dispatch problem is solved using linear programming 
with Dantzig-Wolfe decomposition. This volume contains the pro- 
gram listings for each of these three programs. 


20177 (EPRI-EL—1797) Bulk transmission system com- 
ponent outage data base. Research project 1283-1. Final 
report. Albrecht, P.F.; Heising, C.R.; Patton, A.D.; Sigley, 
R.M. Jr. (General Electric Co., Schenectady, NY (USA). 
Electric Utility Systems Engineering Dept.). Apr 1981. 
307p. NTIS, PC A1l4/MF AOI. 

This project is responsive to the premise that the successful 
analysis of equipment reliability and system adequacy in bulk trans- 
mission system planning and system operations requires data on 
equipment failure rates, maintenance outage rates and repair times. 
The objective of the project is to develop a system of consistent 
definitions, formats and procedures which can be used in the collec- 
tion of such data in a well designed outage data bank. The project 
consisted of four interrelated phases, beginning with a review of re- 
lated work and problem definition and ending with a discussion of 
data base organization and management. The review of related 
work quickly pointed out that two schools of thought exist on data 
collection. One group contends that data should be collected on 
bulk transmission system physical equipments, such as transformers, 
circuit breakers, etc., and the other group supports data collection 
on functional transmission lines, including the terminal equipment, 
which have been defined as transmission units in this report. A 
compromise between these two approaches was imperative for suc- 
cessful completion of the work. The second phase investigated the 
data needed for reliability evaluation. The applications of the data 
bank were enumerated leading to a list of basic data needed when 
recording an incident. Phase 3 concentrated on developing proce- 
dures for data collection using forms to collect data both on ou- 
tages and on the equipment design. Finally, the aspects of data base 
organization and management were explored and general recom- 
mendations made appropriate to this specific application. The pro- 
ject did not succeed in completely defining the procedures, particu- 
larly for multiple outages, but the ground work has been laid for a 
pilot data collection effort to refine the procedures before wide 
scale implementation by the utility industry. 


20178 (EPRI-EL—1813) Substation control and protec- 
tion project: system requirements specification. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Industry Sys- 
tems Div.). Apr 1981. 124p. NTIS, PC A06/MF AOI1. 

This specification evolved during Phase I of EPRI Project 
RP 1359-1. This project involves the design and implementation of 
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a microprocessor-based, integrated protection and contro] system 
for transmission class substations. In order to define the scope of 
the system, a list of possible functions was generated and the re- 
quirements for each function were defined after extensive consulta- 
tion with Host Utility personnel and with other Utility Advisors. A 
list of general system requirements and design criteria was also gen- 
erated. This specification has served as the starting point in the de- 
velopment of more detailed functional specifications and in the 
translation of these into implementation specifications. The require- 
ments listed here, are considered to be design goals whose feasibil- 
ity and practicality will be tested during the design and implemen- 
tation of the system. 


20179 (EPRI-EL—1816) Metallic return transfer breaker 
development. Research project 667. Final report. Marshall, N. 
(Hughes Research Labs., Malibu, CA (USA)). Apr 1981. 
105p. NTIS, PC A06/MF AOl. 

EPRI and Hughes Research Laboratories (HRL) contracted 
to develop and test a metallic return transfer breaker (MRTB) uti- 
lizing the novel Hughes crossed-field tube, which, on an earlier 
contract (EPRI Project RP 91) had become the world’s first 
HVDC circuit breaker to successfully clear a fault on a multiter- 
minal HVDC system. The function of an MRTB is to transfer load 
current between earth and metallic returns on a bipolar HVDC 
system. THE MRTB with a single crossed-field tube, mechanical 
in-line switch (MIS), and zinc-oxide resistor was completed and 
successfully passed high-voltage withstand and electro-magnetic in- 
terference (EMI) tests at Hughes Malibu facility in July of 1978 
The unit was installed at the Celilo station of the Bonneville Power 
Administration in December of 1978. An operational test in Decem- 
ber 1978 was to include transfer from the earth-return to the metal- 
lic-return mode at line currents 300, 600, 1200, and 1800 A. The 
300- and 600-A tests were completely successful and produced no 
unusual results. At the start of the 1200-A transfer, an arc was 
struck from the top of the entrance bushing to the enclosure of the 
interrupter, followed by an explosion that blew the doors off the 
enclosure. An ensuing fire was self-extinguishing. A thorough anal- 
ysis revealed that the primary cause of failure was an arc struck 
from a temporary instrumentation lead previously opened at the 
connecting lug by excess tension from mechanical flexing. A sec- 
ondary cause was rupture of the case of the interrupter head of the 
MIS, which created a flammable state within the MRTB enclosure. 
EPRI and HRL jointly decided termination appeared the most 
practical option because the MIS could not easily be replaced by 
HRL with a unit of different design. EPRI decided to pursue an 
alternative approach. The control and communication electronics of 
EPRI MRTB, which survived the explosion without failure, could 
be utilized. 


20180 (EPRI-EL—1817) Model study of HVDC electric- 
field effects. Final report. Caldecott, R.; Kasten, D.G. (Ohio 
State Univ., Columbus (USA). Dept. of Electrical Engineer- 
ing). Apr 1981. 206p. NTIS, PC A10/MF AOl1. 

Energized scale models of HVDC transmission lines and 
converter stations can be used as design tools to determine the elec- 
tric field distribution in their vicinity. To prove the method, an en- 
ergized scale model of a +-400-kV HVDC test line and that of the 
Arrowhead +-250-kV converter station have been designed and 
built in order to compare the electric field distribution of the full- 
scale facilities with that of the models. Linear scale factors were 1/ 
50 for the line and 1/33.33 for the station. The report reviews in- 
strumentation, modeling and scaling problems and their solutions, 
calibration and verification tests, and discusses the accuracy of the 
model measurements. Comparison of corresponding ground level 
electric field strength test ranges shows that the agreement between 
full-scale and model measurements is good. Techniques were devel- 
oped for full-scale and model conductor tests in laboratories, and 
for field and model experiments. An experimental method (the 
method of images) for determining the corona onset voltage of 
actual bipolar HVDC transmission lines with single conductors was 
developed. Additional experiments were conducted in various areas 
of the model converter station in various modes. Features studied 
were: electric field and ion current profiles under energized (in bi- 
polar and unipolar modes) and partially deenergized conditions, ef- 
fects of ground wires, effects of shielding, measurements on the end 
wall of the converter building. The feasibility of worst case open- 
circuit voltage and short-circuit current measurements on model 
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objects and vehicles, and that of the measurement of the distortion 
of the electric field due to the presence of model vehicles was dem- 
onstrated. 


20181 (EPRI-WS—78-141, pp 1.1-1.18) R/W manage- 
ment and herbicides: an iatrogenic disease of the technologic 
age, 1949 to 1979. Egler, F.E. Mar 1981. NTIS, PC A99/ 
MF AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

It must be accepted that the most manageable part of the 
total R/W environment, which comprises millions of acres, is its 
vegetation (the complex of plant-communities that was, is, might 
be, will be, or could be developed on these lands). The subject is 
all the more crucial now because of a recent ban on 2,4,5,-T, the 
most useful (tho imperfect) single herbicide for the sound manage- 
ment of that vegetation. The flagrantly unwise use of chemical her- 
bicides for the so-called control of R/W brush, for nearly three 
decades since World War II, has created a vegetation condition 
best called an IATROGENIC DISEASE. As applied to vegetation, 
the plant-communities now have excessive amounts of tree sprouts 
from unkilled stumps or root-suckering fragments, and new tree 
seedlings (from unsound initial-clearing procedures), and following 
excessive blanket-spraying, a dearth of desirable shrubs and herbs 
(which are root-killed more easily than the target trees). This paltry 
vegetation requires costly chemical and physical re-treatments that 
do not cure, but only perpetuate, the disease. The additional costs 
to the managing corporation or agency are passed on to both the 
taxpayer and the consumer. A cure for this disease is possible, tho 
it requires a higher sophistication in the science of vegetation than 
has yet been in evidence. In addition, there are various alternatives, 
some of which involve utilizing the brush as a natural resource 
rather than destroying it, as a waste product or a pollutant. The 
blame for this disgraceful social disease rests upon many social units 
in Our society. 


20182 (EPRI-WS—78-141, pp 3.1-3.13) Geographic in- 
formation systems in right-of-way management: the status and 
uses of current computer technology. Astor, P.H.; Twine, 
K.P. (Envirosphere Co., New York, NY). Mar 1981. NTIS, 
PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

This paper reviews current geographic information system 
(GIS) technology as it relates to issues in transmission right-of-way 
planning and management. An overview of environmental concerns 
in right-of-way management is presented as it relates to geographic 
information systems (i.e., computer mapping and associated hard- 
ware and software). This is followed by a review of GIS technol- 
ogies which are or will be available in the foreseeable future. The 
suitability of these technologies as applied to right-of-way environ- 
mental issues is discussed, and conclusions posed as to the appropri- 
ateness of computer usage in right-of-way management applications. 


20183 (SAND—80-0451C) High-voltage air-core pulse 
transformers. Rohwein, G.J. (Sandia National Labs., Albu- 
querque, NM (USA)). 1981. Contract AC04-76DP00789. 
33p. (CONF-810527—2). NTIS, PC A03/MF AO1. 

From International conference on plasma science; Sante Fe, 
NM, USA (18 May 1981). 

General types of air core pulse transformers designed for 
high voltage pulse generation and energy transfer applications are 
discussed with special emphasis on pulse charging systems which 
operate up to the multi-megavolt range. The design, operation, di- 
electric materials, and performance are described. It is concluded 
that high voltage air core pulse transformers are best suited to ap- 
plications outside the normal ranges of conventional magnetic core 
transformers. In general these include charge transfer at high 
power levels and fast pulse generation with comparatively low 
energy. When properly designed and constructed, they are capable 
of delivering high energy transfer efficiency and have demonstrated 
superior high voltage endurance. The principal disadvantage of 
high voltage air core transformers is that they are not generally 
available from commercial sources. Consequently, the potential user 
must become thoroughly familiar with all aspects of design, fabrica- 
tion and system application before he can produce a high perform- 
ance transformer system. (LCL) 
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20184 (DOE/NE—0030/1(81)) US central station nucle- 
ar electric generating units: significant milestones (status as 
of January 1, 1981). (Department of Energy, Washington, 
DC (USA). Assistant Secretary for Nuclear Energy). Mar 
1981. 41p. NTIS, PC A03/MF AO1. 

Construction and operational milestones are tabulated for US 
nuclear power plants. Data are presented on nuclear steam supply 
system orders. A schedule of commercial operation through 1990 is 
given. 


20185 How to tailor your QA program to fit your needs: 
for an R and D project. Roberts, G.W. (Babcock and 
Wilcox, Alliance, OH). pp A1.1-A1.11 of Sixth annual na- 
tional Energy Division conference. Milwaukee, WI; Ameri- 
can Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

Implementation of a quality assurance program at a modest- 
sized (400 to 600 employees) research center creates some unique 
problems. There is no production line around which standard con- 
trols can be designed and refined. Each project is usually one of a 
kind with only a general idea of what to do and which direction to 
take. This paper describes the approach taken by Babcock and 
Wilcox to meet these problems and to provide adequate QA staff- 
ing for small projects involving diverse technical specialties. 


20186 How to tailor your quality assurance program to 
fit your needs for nuclear balance of plant. Stone, D.R. 
(Florida Power and Light Co., Miami). pp A4.1-A4.8 of 
Sixth annual national Energy Division conference. Milwau- 
kee, WI; American Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

The intent of this presentation is to make others aware of 
how Florida Power and Light Company (FPL) has implemented a 
Quality Control Program for Balance of Plant Construction, and to 
explain the philosophies and methods being utilized. 


20187 How to get acceptance of your QA program - from 
the workforce. Kroehler, J. Jr. (Catalytic, Inc., Philadelphia, 
PA). pp B3.1-B3.15 of Sixth annual national Energy Divi- 
sion conference. Milwaukee, WI; American Society for 
Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

When performing maintenance on a nuclear power plant 
during an outage, there is no time to squabble over the language of 
the QA Program. By involving Construction supervision in the de- 
velopment of integrated QA - Construction procedures to imple- 
ment the program and then providing comprehensive pre-outage 
training to the outage team many potential problems related to pro- 
gram acceptance are avoided. 


20188 Reaping the benefits from your quality assurance 
program: demonstrating QA _ cost-benefit relationships. 
Sewell, D.M. (ITT Grinnell Corp., Warren, OH). pp C1.1- 
C1.5 of Sixth annual national Energy Division conference. 
Milwaukee, WI; American Society for Quality Control 
(1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

The most effective way to demonstrate the benefits of a 
Quality Assurance Program to company management is to establish 
a series of program goals that match the basic organization goals of 
the company. It is our intent to describe how various aspects of our 
Quality Assurance Program actively support these basic goals, 
thereby assuring program success. 
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20189 Reevaluating your nuclear program needs: how to 
back off on over commitments, self imposed. Kellermann, 
W.T. (Bechtel Power Corp., San Francisco, CA). pp D2.1- 
D2.9 of Sixth annual national Energy Division aiiaane. 
Milwaukee, WI; American Society for Quality Control 
(1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

During evolution of a QA program, it is not unnatural to 
lock - in detailed practices and procedures that exist at a given 
point in time. When subsequent experience and analyses reveal that 
less excessive but equally satisfactory and more effective methods 
exist to fulfill programmatic requirements, it is often difficult to pull 
back from previously self-imposed over-commitments. This paper 
shares the experience of a large engineering and construction firm 
in addressing this issue. It outlines the overall approach taken and 
provides specific examples to demonstrate the nature of the prob- 
lem and the methodology used in effecting resolution. 


20190 Re-evaluating your nuclear program needs: what 
records do we really need and why. Breed, A. (General Elec- 
tric Co., San Jose, CA). pp D3.1-D3.6 of Sixth annual na- 
tional Energy Division conference. Milwaukee, WI; Ameri- 
can Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

In the beginning there were no real records requirements 
other than those requirements stated in the ASME Boiler and Pres- 
sure Vesse] Code. With the issuance of Appendix B to 1OCFRSO in 
1970, the nuclear industry started to think and react to the problem 
of what records should be maintained and for how long. At the 
first meeting of a work group formed to draft the QA records 
standard in early 1971, one concept was established: not all QA re- 
cords generated need be maintained for the life of the item for 
which they were made. The purpose of this paper is to briefly first 
present the scenario and some of the thinking that was behind the 
QA records standard and, second, identify some of the types of QA 
records with the rationale of why they are, or are not, candidate 
for lifetime retention. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 20254, 20267. 20268 


20191 (DOE/ET/34203—38) Oxygen suppression in boil- 
ing water reactors. Quarterly report 4, July 1-September 30, 
1978. Burley, E.L. (General Electric Co., San Jose, CA 
(USA). Nuclear Energy Div.). Mar 1979. Contract AC02- 
76ET34203. 148p. (NEDC—23856-3). NTIS, PC A0O7/MF 
AOl. 

Boiling water reactors (BWR’s) generally use high purity, 
no-additive feedwater. The primary recirculating coolant is neutral 
pH, and contains 100 to 300 ppB oxygen with stoichiometrically re- 
lated dissolved hydrogen. However, this oxygen concentration in- 
creases the susceptibility of austenitic stainless steel to intergranular 
stress-corrosion cracking (IGSCC) when the other requisite factors, 
stress and sensitization, are present. Thus, reduction or elimination 
of the oxygen in BWR water may preclude cracking incidents. The 
objective of this program is to perform an in-depth engineering 
evaluation of the potential suppression additives supported by criti- 
cal experiments where required to resolve substantive uncertainties. 
On the basis of the engineering evaluation, the optimum oxygen 
suppression approach will be selected and a specific BWR plant 
recommended for an extended plant demonstration experiment. 


20192 (GEND—002, pp X.2-X.23) Peach Bottom 2 and 
3 regenerative heat exchangers: chemical decontamination and 
seal ring repairs. Rohner, M.M. Oct 1980. NTIS, PC A22/ 
MF AOI. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

In 1977 and early 1978, Philadelphia Electric Company 
chemically decontaminated and installed seal rings into the shell to 
channel joints of all Reactor Water Clean-up Regenerative Heat 
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Exchangers located in Units 2 and 3 at Peach Bottom Station. The 
cost to perform this work was approximately $900,000. The radi- 
ation exposure accumulated during chemical decontamination and 
repairs of all heat exchangers was approximately 215 man-rem. This 
exposure was spread among approximately 300 individuals with in- 
dividual exposures ranging from 0.5 to 7 rem over a one year 
period. 


20193 (GEND—002, pp X.24-X.61) Peach Bottom 2 and 
3 regenerative heat exchangers: chemical decontamination and 
solidification. Casey, G.E. Oct 1980. NTIS, PC A22/MF 
AOl. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

In 1977, Dow Nuclear Services, under contract to Philadel- 
phia Electric Company, chemically decontaminated the regenera- 
tive heat exchangers at the Peach Bottom 2 and 3 Atomic Power 
Station. The purpose of the decontamination was to reduce the ra- 
diation levels associated with the subsequent heat exchanger repairs 
to be performed by PECO maintenance. Samples of piping from 
the regenerative heat exchangers were analyzed at Dow Chemical, 
Midland, Michigan, and solvent testing and selection was per- 
formed. Nuclear Solvent-1 was selected. Temporary equipment, 
piping and radiation shielding was installed to perform ali necessary 
functions safely. All designs and procedures were approved by the 
Peach Bottom Plant Operations Review Committee. The chemical 
decontamination removed 10.6 curies of radioactive material in the 
case of Peach Bottom 3 and similarly at Peach Bottom 2, 6.3 curies 
of material was removed. Radioactive waste generated by decon- 
tamination that could not be treated by existing facilities was suc- 
cessfully solidified by the Dow Solidification process. 


20194 (LBL—12291) Chemical thermodynamics of com- 
plex systems: fission product behavior in LWR fuel elements. 
Kohli, R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Mar 1981. Contract W-7405-ENG-48. 26p. 
(CONF-810203—10). NTIS, PC A03/MF AO}. 

From 110. annual meeting of the AIME; Chicago, IL, USA 
(22 Feb 1981). 

A detailed thermodynamic assessment has been made of the 
chemical reactions of fission products in LWR fuel rods. Using 
recent thermodynamic data and the in-reactor oxygen potential and 
temperature range of LWRs, equilibrium thermodynamic calcula- 
tions were performed for the most plausible reactions of the fission 
products. The emphasis in this model is on the chemistry of cesium 
and rubidium and their reactions with the fuel, other fission prod- 
ucts, and the zircaloy cladding. The model predictions are dis- 
cussed for their implications in fuel-cladding interactions. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 20194, 20222, 20228, 20245, 20246, 20247, 
20248, 20249, 20251, 20252, 20253, 20258, 20259, 20262, 20264 


20195 (CONF-810605—1) Bias identification in PWR 
pressurizer instrumentation using the generalized liklihood- 
ratio technique. Tylee, J.L. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1981. Contract AC0O7-761D01570. 23p. NTIS, 
PC A02/MF AOI. 

From Joint automatic control conference; Charlottesville, 
VA, USA (17 Jun 1981). 

A method for detecting and identifying biases in the pressure 
and level sensors of a pressurized water reactor (PWR) pressurizer 
is described. The generalized likelihood ratio (GLR) technique per- 
forms statistical tests on the innovations sequence of a Kalman filter 
state estimator and is capable of determining when a bias appears, 
in what sensor the bias exists, and estimating the bias magnitude. 
Simulation results using a second-order linear, discrete PWR pres- 
surizer model demonstrate the capabilities of the GLR method. 


20196 (DOE/EML—391) Iterative nonlinear unfolding 
code: TWOGO. Hajnal, F. (Department of Energy, New 
York (USA). Environmental Measurements Lab.). Mar 
1981. 76p. NTIS, PC AOS/MF AOl1. 

a new iterative unfolding code, TWOGO, was developed to 
analyze Bonner sphere neutron measurements. The code includes 
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two different unfolding schemes which alternate on successive iter- 
ations. The iterative process can be terminated either when the 
ratio of the coefficient of variations in terms of the measured and 
calculated responses is unity, or when the percentage difference be- 
tween the measured and evaluated sphere responses is less than the 
average measurement error. The code was extensively tested with 
various known spectra and real multisphere neutron measurements 
which were performed inside the containments of pressurized water 
reactors. 


20197 (EGG-EE—5405) Instrument failure detection 
using functional redundancy applied to a nuclear pressurizer. 
Campbell, B. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Mar 1981. Contract ACO7-76IDO1570. 76p. NTIS, 
PC A0S5/MF AO1. 

Thesis. Submitted to Univ. of Washington. 

The reliability of instrumentation in a nuclear power plant is 
critical. Designers, analysts, and ultimately the operators must rely 
upon the instrument readings in order to maintain safe and eco- 
nomical operation of such a complex system. The accident at Three 
Mile Island illustrated further the importance both of correct instru- 
mentation, and the interpretation of the information provided by 
the instrumentation. The work presented in this thesis represents an 
effort to improve the reliability of the instrumentation in a nuclear 
power system by detecting instrument failures. This is done using 
the functional or analytical redundancy available in the system. 


20198 (GEND—002, pp C.1-C.6) General review of 
TMI-2 plant layout and design. Devine, J. Oct 1980. NTIS, 
PC A22/MF AOI. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

The layout of the Three Mile Island Units 1 and 2 is given 
and described. 3 figures. (DLC) 


20199 (GEND—013) TMI-2 reactor building purge: Kr- 
85 venting. Kripps, L.J. (Energy, Inc., Idaho Falls, ID 
(USA)). Mar 1981. Contract AC07-761DO1570. 176p. 
NTIS, PC A09/MF AO1. 

A comprehensive technical report of the total effort in- 
volved in the decontamination of the Three Mile Island Unit 2 
(TMI-2) Reactor Building atmosphere by venting the contained Kr- 
85 to the environment is presented. This technical documentation is 
intended for inclusion in the Technical Integration Office (TIO) 
data bank as a TMI-2 on-site cleanup activity of interest to the In- 
formation and Examination Program. The scope includes the licens- 
ing effort which was required to obtain NRC's approval to vent, a 
description of the plant equipment and instrumentation involved in 
the venting operation, how the venting was controlled to conform 
with technical specifications, problems encountered during venting, 
a summary and analysis of pertinent venting data, and a description 
and results of the on-site and extensive off-site radiological environ- 
mental monitoring programs conducted during the Kr-85 venting. 


20200 (LA-UR—81-1332) Passive neutron measurements 
and calculations of irradiated PWR fuel assemblies. Phillips, 
J.R.; Halbig, J.K.; Bosler, G.E. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
810502—5). NTIS, PC A02/MF AOl1. 

From 3. symposium on safeguards and nuclear material man- 
agement; Karlsruhe, F.R. Germany (6 May 1981). 

Passive neutron measurement of spent-fuel assemblies is a 
convenient and rapid technique for verifying operator-declared ex- 
posure values. Experimental results have been obtained for a wide 
variety of pressurized-water reactor fuel assemblies at reactor and 
away-from-reactor storage facilities. Calculations using a single- 
point depletion code have been performed to evaluate and quantify 
the effects of various initial fuel parameters and irradiation histories 
on the neutron source strengths in spent-fuel assemblies. 


20201 (WAPD-MRP—155) Shippingport Atomic Power 
Station (PWR). Technical progress report, July 26, 1980-Jan- 
uary 25, 1981. (Westinghouse Electric Corp., West Mifflin, 
PA (USA). Bettis Atomic Power Lab.). 1981. Contract 
AC11-76PN00014. 43p. NTIS, PC A03/MF AOl. 

The Shippingport Atomic Power Station was operated with 
the Light Water Breeder Reactor (LWBR) core primarily at high 
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power levels (base load) until September 12, 1980 when a planned 
semi-annual shutdown for testing and maintenance began. During 
this operating period, the originally planned core lifetime of 18,000 
equivalent full powers (EFPH) of operation was achieved on 
August 31, 1980. Station startup commenced on November 5, 1980. 
The Station was shutdown on November 13, 1980, and while in this 
plant condition, a primary coolant leak was discovered on the 1” 
bonnet vent line of a 1C loop manual isolation valve. Repairs were 
completed and satisfactorily tested. The Station returned to power 
operation on November 26, 1980. Power Operation continued 
through the end of the report period. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


20202 (CONF-810530—6) Relationship between carburi- 
zation and zero-applied-stress creep dilation in Alloy 800H 
and Hastelloy X. Inouye, H.; Rittenhouse, P.L. (Oak Ridge 
National Lab., TN (USA)). 1981. Contract W-7405-ENG- 
26. 12p. NTIS, PC A02/MF AOI. 

From IAEA specialists’ meeting on high-temperature metal- 
lic materials for application in gas-cooled reactors; Vienna, Austria 
(4 May 1981). 

Typical HTGR candidate alloys can carburize when exposed 
to simulated service environments. The carbon concentration gradi- 
ents so formed give rise to internal stresses which could cause dila- 
tion. Studies performed with Hastelloy X and Alloy 800H showed 
that dilations of up to almost 1% can occur at 1000°C when carbon 
pickup is high. Dilation was normally observed only when the 
carbon increase was > 1000 ug/cm? and ceased when the diffusing 
carbon reached the center of the specimen. 


20203 (DOE/SF/10748—T1) Fort St. Vrain improvement 
program plan. (Proto-Power Management Corp., Groton, 
CT (USA)). May 1981. Contract AC03-79SF10748;ACO03- 
80SF11440. 43p. NTIS, PC A03/MF AOl1. 

The restraints are identified which inhibit the Fort St. Vrain 
(FSV) Nuclear Power Plant, a high temperature gas cooled reactor 
(HTGR), from achieving full power operation with high availabil- 
ity, and described, in an overall program plan, the actions necessary 
to overcome these restraints. The report summarizes what is cur- 
rently being done, and what should be done to resolve the defined 
restraints. To a large extent, this report recommends studies and in- 
vestigations which should be undertaken in order to identify specif- 
ic system, component and administrative changes which will 
remove or mitigate these restraints. Although some of the hardware 
related technical aspects are complex, the authors of this report 
consider that all of the existing restraints can be overcome. 


20204 (GA-A—15993) Size effect on the irradiation per- 
formance of coated fuel particles. Bullock, R.E. (General 
Atomic Co., San Diego, CA (USA)). Sep 1980. Contract 
AT03-76ET35300. 29p. (CONF-810604—1). NTIS, PC 
A03/MF AOl1. 

From 15. biennial conference on carbon; Philadelphia, PA, 
USA (22 Jun 1981). 

Outer coatings that were as near alike as possible were ap- 
plied to two different sizes of inert TRISO particles that were 
larger than those commonly used to fuel HTGR reactors, and these 
particles were then irradiated in a test reactor to observe the influ- 
ence of particle size on outer coating failures that resulted from ir- 
radiation-induced shrinkage of coatings onto the more stable SiC 
substrates over which they were applied. Outer coatings of plain 
pyrocarbon and of Si-alloyed pyrocarbon were used to make up 
two test pairs of particles with diameters of about 1050 um and 
1300 ym. For a fast-neutron fluence of 5.5 x 10°° n/m? (E > 29fJ) 
at an irradiation temperature of 1125 K, failure was about twice as 
high in the larger 1300 um particle of each test pair as in the small- 
er 1050 um particle (16% versus 8%), with each of the coating 
types having roughly the same behavior. 


20205 (GA-A—16313) Current status of studies of mate- 
rials for the HTGR at General Atomic Company. Roberts, 
D.I. (General Atomic Co., San Diego, CA (USA)). Apr 
1981. Contract AT03-76ET35301. 23p. (CONF-810530—1). 
NTIS, PC A02/MF AO1. 
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From IAEA specialists’ meeting on high-temperature metal- 
lic materials for application in gas-cooled reactors; Vienna, Austria 
(4 May 1981) 

Materials programs currently under way at General Atomic 
Company (GA) provide data needed to support the design of the 
process steam cogeneration high-temperature gas-cooled reactor 
(HTGR) (average core outlet temperature ~ 700°C) and the 
higher-temperature versions of the HTGR (average core outlet 
temperature 850° to 950°C). The work on metals comprises deter- 
mination of fatigue and creep-fatigue of Alloy 800H and Inconel 
617, thermal aging behavior of these alloys and the cast-nickel-base 
superalloys, friction wear and fretting behavior of metals and coat- 
ings, welding behavior, and properties of welds in several high-tem- 
perature alloys. A large effort is directed at studying the effects of 
HTGR helium on the properties and behavior of a wide variety of 
alloys. This includes evaluation of the effects of carburization and 
investigation of means of controlling or mitigating carburization 
using coatings, cladding, environmental modifications, or new 
alloys. The status of these programs is reviewed and future direc- 
tions highlighted. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 20256 
2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 20488 


20206 (CONF-810615—1) Clinch River Breeder Reactor 
Plant Steam Generator Few Tube Test model post-test exami- 
nation. Impellezzeri, J.R.; Camaret, T.L.; Friske, W.H. 
(General Electric Co., Sunnyvale, CA (USA); Rockwell In- 
ternational Corp., Canoga Park, CA (USA)). 11 Mar 1981. 
Contract AM03-76SF00893. 32p. NTIS, PC A03/MF AO1. 

From 2. joint US/Japan LMFBR steam generator seminar; 
Sunnyvale, CA, USA (1 Jun 1981). 

The Steam Generator Few Tube Test (FTT) was part of an 
extensive testing program carried out in support of the Clinch 
River Breeder Reactor Plant (CRBRP) steam generator design. 
The testing of full-length seven-tube evaporator and three-tube su- 
perheater models of the CRBRP design was conducted to provide 
steady-state thermal/hydraulic performance data to full power per 
tube and to verify the absence of multi-year endurance problems. 
This paper describes the problems encountered with the mechanical 
features of the FTT model design which led to premature test ter- 
mination, and the results of the post-test examination. Conditions of 
tube bowing and significant tube and tube support gouging was ob- 
served. An interpretation of the visual and metallurgical observa- 
tions is also presented. The CRBRP steam generator has undergone 
design evaluations to resolve observed deficiences found in the 


FFTM 


20207 (CONF-810625—3) Classification of clamp-induced 
stresses in thin-walled pipe. Jones, G.L.; Dhalla, A.K. (Wes- 
tinghouse Electric Corp., Madison, PA (USA). Advanced 
Reactors Div.). Apr 1981. Contract AC15-76CL02395. 11p. 
NTIS, PC A02/MF AO}. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981) 

Previous analysis of the interaction effects between preload 
ed pipe clamps and high temperature, thin-walled pipe indicated 
that complex, nonlinear load distributions exist at the clamp/pipe 
interface. As a result of these non-uniform interface load distribu- 
tions, a complicated state of stress is induced in the pipe wall, 
which varys rapidly in both the circumferential and axial directions. 
This paper discusses a 3-D, nonlinear, finite element, interaction 
model which was utilized for an investigation of the appropriate 
stress classification for clamp-induced pipe wall stresses. An alter- 
nate method of performing 3-D, nonlinear analysis using super ele- 
ments is also discussed 
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20208 (HEDL—6859) Development of an emergency air- 
cleaning system for liquid-metal reactors. Owen, R.K. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). Nov 1980. Contract AC14-76FF02170. 180p. NTIS, 
PC A09/MF AOl1. 

Thesis. Submitted to Univ. of Washington and The Joint 
Center for Graduate Study, Richland, Washington. 

A novel air cleaning concept has been developed for poten- 
tial use in venting future commercial liquid metal fast breeder reac- 
tor containment buildings in the unlikely event of postulated core 
disruptive accidents. The passive concept consists of a submerged 
gravel bed to collect the bulk of particulate contaminates carried by 
the vented gas. A fibrous scrubber could be combined with the sub- 
merged gravel scrubber to enhance collection efficiencies for the 
smaller sized particles. The submerged gravel scrubber is unique in 
that water flow through the packed bed is induced by the gas flow, 
eliminating the need for an active liquid pump. In addition, design 
gas velocities through the packed bed are 10 to 20 times higher 
than for a conventional sand bed filter. 


20209 (HEDL-SA—2173) Corrosion product release into 
sodium from austenitic stainless steel. Brehm, W.F.; Anantat- 
mula, R.P. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). 26 Jan 1981. Contract AC14-76FF02170. 
llp. (CONF-810369—1). NTIS, PC A02/MF AOl1. 

From International seminar on physical chemistry of liquid 
metals; Karlsruhe, F.R. Germany (24 Mar 1981). 

During operation of a sodium-cooled nuclear reactor, the 
fuel cladding and in-core materials will undergo material loss (cor- 
rosion) by the flowing sodium. The purpose of this paper is to de- 
scribe the results of radioactive and nonradioactive corrosion prod- 
uct release from austenitic stainless steel and to identify some re- 
lease mechanisms. The previous excellent reviews of material of 
corrosion in sodium did not discuss release of manganese and 
cobalt, the two most significant radioactive species. Discussion of 
control measures against radioactive material transport, and general 
summaries of that problem have also been presented elsewhere. 


20210 (HEDL-SA—2177) Measuring homogeneity of ce- 
ramic nuclear fuels. Caplinger, W.H.; Clark, W.I.; McClung, 
W.E. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1981. Contract AC14-76FF02170. 8p. (CONF- 
810503—2). NTIS, PC A02/MF AOlI. 

From 35. annual quality congress and exposition; San Fran- 
cisco, CA, USA (27 May 1981). 

The performance of nuclear fuel is related to its homogene- 
ity, or uniform dispersion of fissionable isotopes. Westinghouse 
Hanford Company has developed two standards for measuring ho- 
mogeneity under sponsorship of the US Department of Energy 
One uses a photographic film sensitive to alpha particles. An en- 
larged print is made from an alpha-autoradiographic film and com- 
pared visually against standard prints of known homogeneity. The 
second standard uses the electron microprobe to analyze the com- 
position directly and a computer to calculate homogeneity. Both 
standards use a mathematical model to relate homogeneity to ther- 
mal performance of the fuel. This paper describes the development 
and application of these standards. 


20211 (HEDL-SA—2268-FP) Fuel fabrication instrumen- 
tation and control system overview. Bennett, D.W.; Fritz, 
R.L. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Oct 1980. Contract AC14-76FF02170. 24p. 
(CONF-810501—3). NTIS, PC A02/MF AO1. 

From National computer conference; Chicago, IL, USA 
(May 1981). 

A process instrumentation and control system is being devel- 
oped for automated fabrication of breeder reactor fuel at the Han- 
ford Engineering Development Laboratory (HEDL) in Richland, 
Washington. The basic elements of th control system are a central- 
ized computer system linked to distributed local computers, which 
direct individual process applications. The control philosophy de- 
veloped for the equipment automation program stresses system 
flexibility and inherent levels of redundant control capabilities. 
Four different control points have been developed for each unit 
process Operation. 
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20212 (ORNL/TM—7604) Location of test bundle in- 
strumentation and anticipated experimental values for the 
CFTL AG-1 bundle. Sanders, J.P. (Oak Ridge National Lab., 
TN (USA)). Apr 1981. Contract W-7405-ENG-26. 40p. 
NTIS, PC A03/MF AOl1. 

The placement of instrumentation within the Core Flow 
Test Loop (CFTL) AG-1 test section to meet the following objec- 
tives is described. The objectives are threefold: (1) to provide 
values for the evaluation of the performance of the test section, (2) 
to compare the experimental data with value determined by pretest 
calulations to indicate the approach to conditions that can lead to a 
bundle failure, and (3) to acquire data during testing that will form 
a data base for subsequent use in the verification of computational 
procedures used in the licensing of the Gas-Cooled Fast Reactor. 
Anticipated values for the various instruments have been deter- 
mined using the computational procedure SAGAPO modified for 
the AG-!| geometry. These results are used as the basis for the spec- 
ification of differential pressure cells and the range of readings an- 
ticipated from the thermocouples. Part of the results for the full- 
flow, full-power case is presented. 


20213 (SAND—80-1057) Steady natural convection heat 
transfer experiments in a horizontal annulus for the United 
States Spent Fuel Shipping Cask Technology Program. Boyd, 
R.D. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1981. Contract AC04-76DP00789. 38p. NTIS, PC A03/ 
MF AOl. 

This experimental study deals with the measurement of the 
heat transfer across a horizontal annulus which is formed by an 
inner hexagonal cylinder and an outer concentric circular cylinder 
The geometry simulates, in two dimensions, a liquid metal fast 
breeder reactor radioactive fuel subassembly inside a shipping con- 
tainer. This geometry is also similar to a radioactive fuel pin inside 
a horizontal reactor subassembly. The objective of the experiments 
is to measure the local and mean heat transfer at the surface of the 
inner hexagonal cylinder. 


20214 (WAPD-TM—1289) Development and control of 
the process for the manufacture of zircaloy-4 tubing for 
LWBR fuel rods. Eyler, J.H. (Bettis Atomic Power Lab., 
West Mifflin, PA (USA)). Jan 1981. Contract AC11- 
76PNO00014. 224p. NTIS, PC A10/MF AO1. 

The technical requirements for the Light Water Breeder Re- 
actor (LWBR) fuel elements (fuel rods) imposed certain unique re- 
quirements for the low hafnium Zircaloy-4 tubing used as fuel rod 
cladding. This report describes, in detail, the tube manufacturing 
process, the product and process controls used, the inspections and 
tests performed, and the efforts involved in refining a commercial 
tube reducing process to produce tubes that would satisfy the re- 
quirements for LWBR fuel rod cladding. 


20215 (WAPD-TM—1349) Forces in bolted joints: analy- 
sis methods and test results utilized for nuclear core applica- 
tions (LWBR Development Program). Crescimanno, P.J.; 
Keller, K.L. (Bettis Atomic Power Lab., West Mifflin, PA 
(USA)). Mar 1981. Contract AC11-76PNO00014. 158p. NTIS, 
PC A08/MF AOl1. 

Analytical methods and test data employed in the core 
design of bolted joints for the LWBR core are presented. The ef- 
fects of external working loads, thermal expansion, and material 
stress relaxation are considered in the formulation developed to 
analyze joint performance. Extensions of these methods are also 
provided for bolted joints having both axial and bending flexibili- 
ties, and for the effect of plastic deformation on internal forces de- 
veloped in a bolted joint. Design applications are illustrated by ex- 
amples. 


20216 (WAPD-TM—1480) Monte Carlo analysis of Pu- 
H.O and UO,-PuO,-H2O critical assemblies with ENDF/B- 
IV data. Hardy, J. Jr.; Ullo, J.J. (Bettis Atomic Power Lab., 
West Mifflin, PA (USA)). Apr 1981. Contract AC11- 
76PNO00014. 75p. NTIS, PC A04/MF AO1. 

A set of critical experiments, comprising thirteen homogene- 
ous Pu-H2O assemblies and twelve UO2-PuQO: lattices, was analyzed 
with ENDF/B-IV data and the RCPO! Monte Carlo program, 
which modeled the experiments explicitly. Some major data sensi- 
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tivities were also evaluated. For the Pu-H2O assemblies, calculated 
K/sub eff/ averaged 1.011. The large (2.7%) scatter of K/sub eff/ 
values for these assemblies was attributed mostly to uncertainties in 
physical specifications since no clear trends of K/sub eff/ were evi- 
dent and data sensitivities were insignificant. The UO2-PuOz lattices 
showed just one trend of K/sub eff/, which indicated an overpre- 
diction of U238 capture consistent with that observed for uranium- 
H2O experiments. There was however a ~ 1% discrepancy in cal- 
culated K/sub eff/ between the two sets of UO2-PuOy lattices stud- 
ied. 


20217 Apparatus for sealing a rotatable shield plug in a 
liquid metal nuclear reactor. Winkleblack, R.K. (to Electric 
Power Research Institute). US Patent 4,236,971. 2 Dec 
1980. Filed date 10 Mar 1978. vp. 

An apparatus for sealing a rotatable shield plug in a nuclear 
reactor having liquid metal coolant is described. The apparatus in- 
cludes a dip -ring seal adapted to provide a fluid barrier between 
the liquid metal and the atmosphere and to permit rotation of the 
shield plug. The apparatus also includes a static seal for the rotat- 
able shield plug located between the dip-ring seal and the liquid 
metal. The static seal isolates the dip-ring seal from the liquid metal 
vapor during operation at power and can be disengaged for rota- 
tion of the shield plug. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 20243 


20218 (BNL—29350) Rotating-bed reactor as a power 
source for EM gun applications. Powell, J.; Botts, T.; Stick- 
ley, C.M.; Meth, S. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 10p. (CONF- 
801138—8). NTIS, PC A02/MF AOl1. 

From Electromagnetic guns and launchers conference; San 
Diego, CA, USA (4 Nov 1980). 

Electromagnetic gun applications of the Rotating Bed Reac- 
tor (RBR) are examined. The RBR is a compact (~ | m‘), (up to 
several thousand MW(th)), high-power reactor concept, capable of 
producing a high-temperature (up to ~ 300°K) gas stream with a 
MHD generator coupled to it, the RBR can generate electric 
power (up to ~ 1000 MW(e)) in the pulsed or cw modes. Three 
EM gun applications are investigated: a rail gun thruster for orbit 
transfer, a rapid-fire EM gun for point defense, and a direct 
ground-to-space launch. The RBR appears suitable for all applica- 
tions. 


2107 Regulation And Licensing 


20219 (NE-M—2-21T(5-81)(Rev.)) Forgings and bars for 
nuclear and other special applications (ASME SA-654 with 
additional requirements). (Department of Energy, Washing- 
ton, DC (USA). Office of Nuclear Energy Programs). May 
1981. 1lp. Nuclear Standards Management Center, Oak 
Ridge, TN. 

This standard covers carbon steel and medium- and high- 
alloy steel forgings and bars for nuclear and associated applications. 
Material shall conform to the requirements of ASME SA-654 and 
to the additional requirements of this standard. 


20220 (NE-F—9-4T(3-81)(Rev.)) Requirements for con- 
struction of Class 1 elevated temperature nuclear system com- 
ponents (supplement to ASME Code Cases N-47, N-48, N-49, 
N-50, and N-51). (Department of Energy, Washington, DC 
(USA). Office of Nuclear Energy Programs). Mar 1981. 
23p. Nuclear Siandards Management Center, Oak Ridge, 
TN. 

This standard provides rules for the construction of Class 1 
nuclear components, parts, and appurtenances for use at elevated 
temperatures. This standard is a complete set of requirements only 
when used in conjunction with Section II] of the ASME Boiler and 
Pressure Vessel Cole (ASME Code) and addenda, ASME Code 
Cases N-47, N-48, N-49, N-50, and N-51, and NE E 15-2NB-T. Un- 
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modified paragraphs of the referenced Code Cases are not repeated 
in this standard but are a part of the requirements of this standard. 


20221 Re-evaluating your nuclear program needs: avoid- 
ing quality assurance overcommitments. Marguglio, B.W. 
(Consumer Power Co., Jackson, MI). pp D1.1-D1.5 of Sixth 
annual national Energy Division conference. Milwaukee, 
WI; American Society for Quality Control (1979). 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

In the past few years a clamor has ensued over the alleged 
NRC proliferation and ratcheting of quality assurance-related re- 
quirements. Four principles are described which should be followed 
in order to avoid unwise standards which may provide the basis for 
proliferation and ratcheting. 


2108 Economics 


20222 (DOE/ET/34010—2) Evaluation and demonstra- 
tion of methods for improved fuel utilization. Fort Calhoun 
Poolside Inspection Programs: end-of-cycles 4 and 5. 
LaVake, J.C.; Smith, G.P. (C-E Power Systems, Windsor, 
CT (USA); Omaha Public Power District, NE (USA)). Aug 
1980. Contract AC02-79ET34010. 83p. (CEND—383). 
NTIS, PC AO5/MF AOl1. 

The purpose of this program is to demonstrate two tech- 
niques for improving fuel utilization in current Pressurized Water 
Reactors (PWR): (1) more efficient fuel management, and (2) high 
burnup. These improvements are being demonstrated in the Fort 
Calhoun reactor, a 1420 Mwt PWR. A more efficient fuel manage- 
ment scheme called SAVFUEL (Shimmed And Very Flexible Ura- 
nium Element Loading), will be demonstrated which reduces neu- 
tron leakage and is expected to reduce uranium requirements. An- 
other part of the demonstration program will increase the fuel 
burnup of the current 14 x 14 fuel design to further reduce uranium 
requirements. The program is a joint Department of Energy 
(DOE), Omaha Public Power District (OPPD) and Combustion 
Engineering (C-E) endeavor and is part of a national effort to im- 
prove uranium utilization in light water reactors. 


20223 (ORNL/TM—7747) Survey of nuclear fuel-cycle 
codes. Thomas, C.R.; de Saussure, G.; Marable, J.H. (Oak 
Ridge National Lab., TN (USA)). Apr 1981. Contract W- 
7405-ENG-26. 59p. NTIS, PC A04/MF AO1. 

A two-month survey of nuclear fuel-cycle models was un- 
dertaken. This report presents the information forthcoming from 
the survey. Of the nearly thirty codes reviewed in the survey, fif- 
teen of these codes have been identified as potentially useful in ful- 
filling the tasks of the Nuclear Energy Analysis Division (NEAD) 
as defined in their FY 1981-1982 Program Plan. Six of the fifteen 
codes are given individual reviews. The individual reviews address 
such items as the funding agency, the author and organization, the 
date of completion of the code, adequacy of documentation, com- 
puter requirements, history of use, variables that are input and fore- 
cast, type of reactors considered, part of fuel cycle modeled and 
scope of the code (international or domestic, long-term or short- 
term, regional or national). The report recommends that the Model 
Evaluation Team perform an evaluation of the EUREKA uranium 
mining and milling code. 


2109 Process Heat Reactors 
REFER ALSO TO CITATION(S) 20254 
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2201 Theory And Calculation 


ERA VOL. 6, NO. 14 / 2680 


REFER ALSO TO CITATION(S) 20196, 20740 


20224 (EPRI-NP—1791) Implementation of the SAM-CE 
Monte Carlo benchmark analysis capability for validating nu- 
clear data and reactor design codes. Beer, M.; Rose, P. 
(Brookhaven National Lab., Upton, NY (USA)). Apr 1981. 
Contract AC02-76CH00016. 56p. NTIS, PC A04/MF AOl1. 

The National Nuclear Data Center is continuing its program 
to improve the nuclear data base used as input for commercial reac- 
tor analysis and design. In the most recent phase of this project the 
Monte Carlo program SAM-CE, developed by the Mathematical 
Applications Group, Inc. (MAGI), was made operational at BNL. 
This program was implemented on the BNL-CDC-7600 Computer, 
and also on the PDP-10 in-house computer. The NNDC made 
operational and developed techniques for processing ENDF/B-V 
cross sections for SAM-CE. A limited ENDF/B-V based library 
was produced. Use of the SAM-CE program in thermal reactor 
problems was validated using detailed comparisons of results with 
other Monte Carlo codes such as RECAP, RCPOI and VIM as 
well as with experimental data. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 20261 


20225 Aluminum-zircaloy galvanic couple in reactor 
water. Horton, R.M.; Miller, R.L.; Reimann, G.A. Idaho 
Falls, ID; Idaho National Engineering Lab. (Aug 1978). 
29p. 

rn The corrosion and hydriding behavior of galvanically cou- 
pled 5454 aluminum and zircaloy-4 in a nuclear reactor core was 
studied in a simulated fuel-cladding/canister configuration. Tests 
were conducted in reactor quality water at 298 and 355 K. Possible 
control methods by means of protective coatings were also studied. 
The results indicate that embrittlement of zircaloy-4 by corrosion- 
induced hydriding would not be a problem in this application, and 
corrosion damage to the aluminum would not be significant. Find- 
ings are applicable for limited periods of service or storage. 5 refs. 


20226 (ORNL/TM—7632) HTGR Base Technology Pro- 
gram. Task 2: concrete properties in nuclear environment. A 
review of concrete material systems for application to pres- 
tressed concrete pressure vessels. Naus, D.J. (Oak Ridge Na- 
tional Lab., TN (USA)). May 1981. Contract W-7405-ENG- 
26. 127p. NTIS, PC A07/MF AO1. 

Prestressed concrete pressure vessels (PCPVs) are designed 
to serve as primary pressure containment structures. The safety of 
these structures depends on a correct assessment of the loadings 
and proper design of the vessels to accept these loadings. Proper 
vessel design requires a knowledge of the component (material) 
properties. Because concrete is one of the primary constituents of 
PCPVs, knowledge of its behavior is required to produce optimum 
PCPV designs. Concrete material systems are reviewed with re- 
spect to constituents, mix design, placing, curing, and strength eval- 
uations, and typical concrete property data are presented. Effects of 
extreme loadings (elevated temperature, multiaxial, irradiation) on 
concrete behavior are described. Finally, specialty concrete materi- 
al systems (high strength, fibrous, polymer, lightweight, refractory) 
are reviewed. 235 references. 


2204 Control Systems 


20227 (EGG-SSDC—5381) Human factors evaluation of 
the engineering test reactor control room. Banks, W.W.; 
Boone, M.P. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Mar 1981. Contract AC07-761D01570. 78p. NTIS, 
PC A05/MF AOl1. 

The Reactor and Process Control Rooms at the Engineering 
Test Reactor were evaluated by a team of human factors engineers 
using available human factors design criteria. During the evalua- 
tion, ETR, equipment and facilities were compared with MIL- 
STD-1472-B, Human Engineering design Criteria for Military Sys- 
tems. The focus of recommendations centered on: (a) displays and 
controls; placing displays and controls in functional groups; (b) es- 
tablishing a consistent color coding (in compliance with a standard 
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if possible); (c) systematizing annunciator alarms and reducing their 
number; (d) organizing equipment in functional groups; and (e) 
modifying labeling and lines of demarcation. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 19865, 20199, 21110 


20228 (GEND—009) Measurements of '*°I and radioac- 
tive particulate concentrations in the TMI-2 containment at- 
mosphere during and after the venting. Cline, J.E.; Roy, 
P.A.; Hollcroft, J.W.; Houbaugh, J. Jr.; McVey, T.L.; 
Thomas, C.D. Jr.; Pelletier, C.A.; Voilleque, P.G. (Science 
Applications, Inc., Rockville, MD (USA)). Apr 1981. Con- 
tract ACO7-761D01570. 25p. NTIS, PC A02/MF AO1. 

Measurements were made of the '°I and ®Kr concentra- 
tions in containment atmosphere during the purging of the Three 
Mile Island Unit 2 containment that occurred from June 28 until 
July 11, 1980. The measurements showed that although the air- 
borne '*°I concentration was reduced by a factor of about 20 
during the purge, within 15 days it had nearly returned to the pre- 
purge vaiue. Moreover, the initial fraction of organic iodine of 90% 
was reduced to about 40% during the purge and it returned to 90% 
in 15 days. By comparison, the **Kr concentration decreased by a 
factor of 50,000 during the purge and recovered, most likely, by 
evolution from the sump water, to a level of 1/500 of its initial 
value after the main purge. Concentrations of '**Cs, °7Cs and ®Sr 
were also measured in containment atmosphere. 


20229 (ORAU/IEA—80-5A(M)) Nuclear site planning to 
2025. Burwell, C.C.; Lane, J.A. (Oak Ridge Associated Uni- 
versities, Inc., TN (USA)). May 1980. Contract AC05- 
76OR00033. 145p. NTIS, PC AO7/MF AOl1. 

The results of studies are presented into the feasibility of 
meeting expected growth in nuclear capacity largely through the 
expansion of existing sites. This recent work extends to the year 
2025, by which time the nuclear capacity will exceed 600 GWe, 
spent fuel will have been processed, and breeder reactors will be 
introduced commercially. Also reported are studies that: (1) look 
into the availability of land at existing sites to meet requirements 
for spent fuel and the storage on-site of low-level waste; (2) exam- 
ine the structure of the nuclear utilities and existing institutional 
frameworks for creating large consortia for all US nuclear oper- 
ations; (3) consider impacts associated with the fuel cycle; and (4) 
estimate the costs of expansion at existing sites in lieu of opening 
new sites. 


20230 Existing-site policy for the US nuclear energy 
system. Burwell, C.C. (Oak Ridge Associated Universities, 
TN). Nuclear Safety ; 22: No. 2, 156-161(Mar 1981). 

This article presents a brief summary of studies on nuclear 
power-reactor siting recently completed at the Institute for Energy 
Analysis, Oak Ridge Associated Universities, Oak Ridge, TN. The 
underlying assumption is that the US nuclear energy system will be 
more acceptalbe if the power reactors that comprise the system are 
confined to fewer sites rather than being dispersed to a greater 
number of sites. A possible route to concentrated nuclear siting is 
through the expansion of the existing sites. The main conclusions of 
the studies are that most US nuclear power-reactor sties are well- 
suited to expansion, that the environmental impacts of expanding 
existing sites are less than the impacts of establishing additional new 
sites, and that site expansion would stabilize and consolidate and 
therefore strengthen the organizations responsible for nuclear oper- 
ations. 


2206 Research, Test, And Experimental Reactors 
REFER ALSO TO CITATION(S) 20210, 20227, 20255, 20257 


20231 (EGG—2097) Advanced digital PWR plant protec- 
tion system based on optimal estimation theory. Tylee, J.L 
(Idaho National Engineering Lab., Idaho Falls (USA)). Apr 
1981. Contract ACO7-761DO1570. 85p. NTIS, PC A05/MF 
AOl. 
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An advanced plant protection system for the Loss-of-Fluid 
Test (LOFT) reactor plant is described and evaluated. The system, 
based on a Kalman filter estimator, is capable of providing on-line 
estimates of such critical variables as fuel and cladding temperature, 
departure from nucleate boiling ratio, and maximum linear heat 
generation rate. The Kalman filter equations are presented, as is a 
description of the LOFT plant dynamic model inherent in the filter. 
Simulation results demonstrate the performance of the advanced 
system. 


20232 (EGG-PHYS—5387) Preliminary study of demon- 
stration, test, research and training reactors for special nucle- 
ar materials production. Harker, Y.D.; Wessol, D.E. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Mar 1981. 
Contract AC07-761D01570. 30p. NTIS, PC A03/MF AOl1. 

A preliminary study of demonstration, test, research and 
training (DTRT) reactors has been completed. The purpose of this 
study is to provide information on the feasibility of using DTRT 
reactors for production of special nuclear materials (SNM). This 
study provides an initial screening of DTRT reactors and estab- 
lishes potential production capabilities and other factors needed to 
determine feasibility. Approximate estimates on production rates are 
reported; however, if subsequent evaluations need better estimates, 
these values should be refined through more detailed engineering 
design studies and production calculations. Coproduction of tritium 
and plutonium are not identified in the results reported here, how- 
ever, it should be considered in any extension of this study. 


20233 (HEDL-SA—2274) Thermal expansion movements 
of piping during FFTF plant startup. Lindquist, M.R. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). Mar 1981. Contract AC14-76FF02170. 13p. 
(CONF-810625—10). NTIS, PC A02/MF AO1. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

FFTF liquid metal piping exhibits significant displacements 
during heatup of the plant heat transport system. Verification of 
correct piping movements is important to assure that no restraints 
are present and to provide data for additional piping design/analy- 
sis validation. A test program is described in which a series of 
measurements were taken at selected piping locations. These data 
were obtained during Plant Acceptance Testing involving system 
heatup cycles to approximately 800°F(427°C). Typical test data are 
shown and compared to analytical predictions. Two piping system 
problems that were identified as a result of the testing are described 
along with resolutions thereof. Establishment of final baseline data 
is discussed. 


20234 (HEDL-SA—2276-FP) Base-plate effects on pipe- 
support stiffness. Winkel, B.V.; LaSalle, F.R. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). 14 Jan 
1981. Contract AC14-76FF02170. 11p. (CONF-810625—7). 
NTIS, PC A02/MF AOl1. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

’ Present nuclear power plant design methods require that 
pipe support spring rates be considered in the seismic design of 
piping systems. Base plate flexibility can have a significant effect on 
the spring rates of these support structures. This paper describes 
the field inspection, test, and analytical techniques used to identify 
and correct excessively flexible base plates on the Fast Flux Test 
Facility pipe support structures. 


20235 (HEDL-SA—2277-FP) Seismic design of clevis as- 
semblies for pipe supports. Johnson, R.A.; Severud, L.K. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 14 Jan 1981. Contract AC14-76FF02170. 18p. 
(CONF-810625—5). NTIS, PC A02/MF AO1. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

, Changes occurring during the construction of a large power 
plant often require upgrading of previously installed hardware. 
Analytically derived load ratings for pipe support structures may 
often be substantially increased by using test techniques. This paper 
describes the test methods used to increase load ratings for pipe 
support clevis assemblies used on the Fast Flux Test Facility. 





22 NUCLEAR REACTOR TECHNOLOGY 
2206 Research, Test, And Experimental Reactors 


20236 (HEDL-SA—2279) Criteria for accepting piping 
vibrations measured during FFTF plant startup. Huang, S.N. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Mar 1981. Contract AC14-76FF02170. 10p. 
(CONF-810625—6). NTIS, PC A02/MF AOl1. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

Piping in the Fast Flux Test Facility is subjected to low-am- 
plitude, high cycle vibration over the plant lifetime. Excitation 
sources include the mechanical vibration induced by main centrifu- 
gal pumps, auxiliary reciprocating pumps, EM pumps and possible 
flow oscillations. Vibration acceptance criteria must be established 
which will prevent excessive pipe and support fatigue damage 
when satified. This paper describes the preparation of such criteria 
against pipe failure used for acceptance testing of the Fast Flux 
Test Facility main heat transport piping. 


20237 (HEDL-SA—2280) Seismic design of deadweight 
supports. Wagner, S.E.; Anderson, M.J. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Mar 1981. 
Contract AC14-76FF02170. 6p. (CONF-810625—8). NTIS, 
PC A02/MF AOl1. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

Constant and variable spring supports are used to support 
the deadweight of piping systems. They are not designed to support 
pipe seismic loads. They are, however, subject to the base structure 
accelerations during a seismic event and must continue to support 
the pipe after the event. This paper discusses the analytical and test 
techniques used to seismically qualify deadweight supports for the 
liquid sodium piping on the Fast Flux Test Facility. 


20238 (HEDL-SA—2281) Criteria for accepting piping 
thermal expansion movements during FFTF plant startup. 
Clark, G.L.; Anderson, M.J. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). Mar 1981. Contract 
AC14-76FF02170. 7p. (CONF-810625—9). NTIS, PC A02/ 
MF AOl. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

A deflection measurement program was conducted as a final 
step in the design qualification of the Fast Flux Test Facility liquid 
sodium piping. Measurements were obtained from the ambient 
empty position, through the 400°F (204°C) sodium fill, to an 800°F 
(427°C) maximum iso-thermal test condition. The program was de- 
signed to confirm that the pipe responded as predicted under both 
deadweight and thermal expansion loads. This paper describes the 
design of the test programs; the criteria used to select appropriate 
measurement locations from the approximately 4000 supports used 
on this pipe; and the criteria used to accept test results. 


20239 (HEDL-SA—2282) Piping vibrations measured 
during FFTF startup. Anderson, M.J. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Mar 1981. Con- 
tract AC14-76FF02170. 14p. (CONF-810625—4). NTIS, PC 
A02/MF AOl. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

An extensive vibration survey was conducted on the Fast 
Flux Test Facility piping during the plant acceptance test program. 
The purpose was to verify that both mechanical and flow induced 
vibration amplitudes were of sufficiently low level so that pipe and 
pipe support integrity would not be compromised over the plant 
design lifetime. Excitation sources included main heat transport 
sodium pumps, reciprocating auxiliary system pumps, EM pumps, 
and flow oscillations. Pipe sizes varied from one-inch to twenty- 
eight-inches in diameter. This paper describes the test plan; the in- 
strumentation and procedures utilized; and the test results. 


20240 (HEDL-SA—2299) Fuel pin life evaluation for the 
multiduct test assembly in FFTF. Tang, E.L. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Dec 
1980. Contract AC14-76FF02170. 8p. (CONF-810606—29). 
NTIS, PC A02/MF AOl1. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 


ERA VOL. 6, NO. 14 / 2682 


A multiduct fuel pin test assembly (MFTA) has been devel- 
oped for the breeder reactor fuel development programs in the Fast 
Flux Test Facility (FFTF) at HEDL. The MFTA, designed as a 
test vehicle consists essentially of two fuel pin regions, the inner 
test pin region and the outer driver pin region separated by the 
inner and the intermediate ducts. The objective of this report is to 
analyze and to determine to what extent the driver pins in the outer 
region of MFTA can be operated beyond the three reactor operat- 
ing cycles (300 EFPD) set for the standard FFTF driver pins, so 
that the MFTA as a test vehicle can be reused for further irradia- 
tion tests. The analysis is to demonstrate that the driver pin clad- 
ding structural integrity can be maintained during an intended life 
by taking into account all possible operating conditions, namely, the 
normal steady-state and the most severe expected transient events. 


20241 (HEDL-SA—2349) FFTF operations - 1980 - a 
year of achievement. Newland, D.J.; Bliss, R.J. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
1981. Contract AC14-76FF02170. 8p. (CONF-810606—30). 
NTIS, PC A02/MF AOl1. 

From American Nuclear Society’s annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The year 1980 saw FFTF achieve initial criticality, proceed 
through an intense maintenance and system testing period, and 
achieve a remarkably successfu! two-day full power (400 MW) 
demonstration run. These achievements were preceded by two and 
one-half years of plant startup activity. 


20242 (ORNL/TM—7128) Neutronics model of the bulk 
shielding reactor (BSR): validation by comparison of calcula- 
tions with the experimental measurements. Johnson, J.O.; 
Miller, L.F.; Kam, F.B.K. (Oak Ridge National Lab., TN 
(USA)). May 1981. Contract W-7405-ENG-26. 106p. NTIS, 
PC A06/MF AOIl. 

A neutronics model for the Oak Ridge National Laboratory 
Bulk Shielding Reactor (ORNL-SAR) was developed and verified 
by experimental measurements. A cross-section library was generat- 
ed from the 218 group Master Library using the AMPX Block 
Code system. A series of one-, two-, and three-dimensional neutron- 
ics calculations were performed utilizing both transport and diffu- 
sion theory. Spectral comparison was made with **Ni(n,p) reaction. 
The results of the comparison between the calculational model and 
other experimental measurements showed agreement within 10% 
and therefore the model was determined to be adequate for calcu- 
lating the neutron fluence for future irradiation experiments in the 
ORNL-BSR. 


2207 Plutonium And Isotope Production Reactors 


REFER ALSO TO CITATION(S) 20232 
2208 Propulsion Reactors 


20243 (LA—8724-MS) Acceptability of reactors in space. 
Buden, D. (Los Alamos Scientific Lab., NM (USA)). Apr 
1981. Contract W-7405-ENG-36. 29p. NTIS, PC A03/MF 
AOl. 

Reactors are the key to our future expansion into space. 
However, there has been some confusion in the public as to wheth- 
er they are a safe and acceptable technology for use in space. The 
answer to these questions is explored. The US position is that when 
reactors are the preferred technical choice, that they can be used 
safely. In fact, it dies not appear that reactors add measurably to 
the risk associated with the Space Transportation System. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 20208, 20228, 20295 
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20244 (GEND—002) Facility decontamination technology 
workshop. (General Public Utilities, Parsippany, NJ (USA); 
Electric Power Research Inst., Palo Alto, CA (USA); Nu- 
clear Regulatory Commission, Washington, DC (USA); De- 
partment of Energy, Washington, DC (USA)). Oct 1980. 
Contract AC07-761D01570. 518p. (CONF-7911104—). 
NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

Purpose of the meeting was to provide a record of experi- 
ence at nuclear facilities, other than TMI-2, of events and incidents 
which have required decontamination and dose reduction activities, 
and to furnish GPU and others involved in the TMI-2 cleanup with 
the results of that decontamination and dose reduction technology. 
Separate abstracts were prepared for 24 of the 25 papers; the re- 
maining paper had been previously abstracted. (DLC) 


20245 (GEND—002, pp E.1-E.27) NSSS description and 
status. Kulynych, G. Oct 1980. NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

A brief overview is given of the Three Mile Island-2 reactor 
system, highlighting some of the areas that might result in decon- 
tamination problems. Emphasis is on the external areas of the 
NSSS. The areas of concern include insulation, vessel head, control 
rod drive service structure, vessel supports, in-core piping, various 
supports and restraints, coolant pump motors, and fuel handling 
equipment. 19 figures. (DLC) 


20246 (GEND—002, pp F.1-F.17) Containment assess- 
ment task force experimental programs: containment sump 
analysis. Daniels, J. Oct 1980. NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

After the accident on March 18, 1979, at Three Mile Island, 
sampling of the water in the reactor building basement is necessary 
in order to assess the performance characteristics of the various 
process systems. This paper describes the method by which the 
sample was obtained while still maintaining containment integrity. 
Results are given of the analyses. 5 figures, 9 tables. (DLC) 


20247 (GEND—002, pp G.i-G.6) Containment assess- 
ment task force experimental programs: initial entry experi- 
mental program. Walker, E. Oct 1980. NTIS, PC A22/MF 
AOl. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

This paper covers the experimental program that has been 
conducted to assess the environmental conditions inside the TMI-2 
containment. Discussed are the most recent work, namely the pene- 
tration R-626 Peep Show, and future plans. (DLC) 


20248 (GEND—002, pp H.1-H.28) Containment assess- 
ment task force experimental programs: initial entry team 
program. Morrell, M. Oct 1980. NTIS, PC A22/MF AOlI. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

Results of the R401 and R626 penetrations of the TMI-2 re- 
actor are mentioned briefly. The preparation for the purging and 
actual reentry of the reactor building is discussed in detail. A ques- 
tion-and-answer discussion with the audience is presented. (DLC) 


20249 (GEND—-002, pp I.1-I.12) TMI-2 health physics 
program. Ruhter, P. Oct 1980. NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

The field instrumentation used in the TMI-2 decontamination 
is basically the Eberline standard line of instruments: the RO1 Cutie 
Pie, the RO2 and 2A boxes, and a Teletector. Personnel monitoring 
is done with a Harshaw TLD badge with two chips. The protec- 
tive clothing is cotton PC's in multiple layers. The mix of isotopes 
in the TMI-2 coolant system and the health physics impact are dis- 
cussed. Other potential protective clothings are discussed. (DLC) 


20250 (GEND—002, pp J.1-J.9) ORNL experiences in 
personnel monitoring during hot cell recoveries. Gupton, 
E.D. Oct 1980. NTIS, PC A22/MF AOl1. 
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From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

An estimate is made of the fission product radiations in 
TMI-2. Beta particles are the controlling radiation hazard for any 
external radiation exposure, while ®Sr is the dominant internal ra- 
diation hazard. Personnel dosimetry is discussed. (DLC) 


20251 (GEND—002, pp K.1-K.29) Auxiliary building 
decontamination waste processing experience: decontamina- 
tion experience. Block, T. Oct 1980. NTIS, PC A22/MF 
AOl. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

The TMI-2 auxiliary and fuel handling building was decon- 
taminated on all elevations in the accessible areas. The methods 
used in the decontamination are described. Experiences of the de- 
contamination are recounted. The evaporator condensate test tank 
was decontaminated. The radiation levels have been reduced from 
> 1000 mR/h on the 281 level to less than 1 mR/h in all accessible 
areas. Total personnel exposure was 63,187 mR. 16 figures. (DLC) 


20252 (GEND—002, pp L.1-L.18) Auxiliary building de- 
contamination waste processing experience: liquid/solid waste 
processing experience. McGoey, R. Oct 1980. NTIS, PC 
A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

As a result of the TMI-2 accident, large quantities of water 
were generated in the Auxiliary and Fuel Handling Building. The 
storage and processing of this water are discussed. The processing 
systems used were Epicore 1, Epicore 2, and a Submerged Demin- 
eralizer System. The decontamination factor is about 10*% 4 figures. 
(DLC) 


20253 (GEND—002, pp N.1-N.10) TMI-2 containment 
decontamination plans. McDougall, F. Oct 1980. NTIS, PC 
A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

Because of other priorities such as reentry, purging, and re- 
covery, containment decontamination is only in the preliminary 
planning stages. This paper summarizes the study with emphasis on 
the remote decontamination techniques. (DLC) 


20254 (GEND—002, pp O.1-0.24) SL-1 recovery expe- 
rience. Bills, C.W. Oct 1980. NTIS, PC A22/MF AO1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

A pinhole camera was used to establish the spatial distribu- 
tion of the radioactivity in the SL-1 reactor after the January 3, 
1961 accident. The difficulties of photographing the top of the reac- 
tor are described. A shielded box was used in cutting in order to 
obtain access to the reactor. A shielded cherry picker and other 
equipment shielding improvisations are described. 12 figures. 
(DLC) 


20255 (GEND—002, pp P.1-P.21) Canadian decontami- 
nation experience. Collins, J.H.; Logie, J.W. Oct 1980. 
NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

Two major nuclear incidents are discussed: NRX (power 
surge on Dec. 12, 1952), and NRU (burning of fuel rod in flask on 
May 23, 1958). Two other incidents are also discussed: the 1970 
NRX calandria replacement and the 1972 NRU vessel change. Les- 
sons which were learned are listed. 8 figures. (DLC) 


20256 (GEND—002, pp Q.1-Q.11) International decon- 
tamination experience. Pettit, P.J. Oct 1980. NTIS, PC A22/ 
MF AOI. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

This paper discusses the use of chemicals to remove activat- 
ed corrosion products from the primary systems of water-cooled re- 
actors. Reactors which were treated were Douglas Point and Gen- 
tilly-1. 
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20257 (GEND—002, pp U.1-U.3) PRTR rupture loop 
decontamination. Perrigo, L.D. Oct 1980. NTIS, PC A22/ 
MF AOl. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

This loop was used to test the rupture behavior of experi- 
mental fuel. A sizable rupture occurred in 1965; about 1 kg debris 
was discharged from the pressure tube opening. This paper dis- 
cusses what was done to remove the UO2-PuQ, rupture debris from 
the loop. The loop was chemically decontaminated using an OPG 
solution. (DLC) 


20258 (GEND—002, pp Y.1-Y.10) Decontamination ex- 
perience at the Surry plant. Parrish, A.L. III. Oct 1980. 
NTIS, PC A22/MF AOlI. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

This paper discusses the activities involved in the steam gen- 
erator replacement in Surry-2. Decontamination, radiation protec- 
tion, personnel training, and retubing condensers are discussed. 


20259 (LA-UR—80-3309) TRAC-PD2 analysis of 
FLECHT experiments. Bott, T.F.; Mandell, D.A. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 7p. (CONF-810606—1). NTIS, PC A02/MF 
AOl. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

Comparisons are presented of TRAC-PD2 calculations and 
experimental results for FLECHT (Full Length Emergency Cool- 
ing Heat Transfer) cosine test 4831 and FLECHT low flooding rate 
test 17201. In the FLECHT-series calculations, particular emphasis 
was placed on the ability of TRAC-PD2 to predict fuel rod peal 
clad temperature and quenching time. In addition, liquid mass car- 
ryover rates were examined. In all analyses the released standard 
version of TRAC-PD2 was utilized except where noted. 


20260 (ORNL/TM—7546) Leaching of irradiated light- 
water-reactor fuel in a simulated post-accident environment. 
Mitchell, A.D.; Goode, J.H.; Vaughen, V.C.A. (Oak Ridge 
National Lab., TN (USA)). May 1981. Contract W-7405- 
ENG-26. 52p. NTIS, PC A04/MF AO1. 

Personnel involved in cleanup operations following a light- 
water-reactor accident in which the fuel has been significantly dam- 
aged will have to consider the fission products that have leached 
from the fuel into the reactor water. Five samples of declad, irradi- 
ated fuel were leached in a borate solution that should approximate 
the post-accident conditions in a reactor. The resulting release of 
fission products was measured over the course of ~ 1 year. The 
radioactivity levels of the leaching solutions were converted into 
leach rates and fractional releases. Fractional releases are projected 
for 4 years following the start of leaching. These values can be 
used to estimate the radioactive content of the reactor water before 
cleanup operations begin. 25 figures, 4 tables. 


20261 (UCRL—80288(Rev.1)) Size effect related to 
damping caused by water submersion. Dong, R.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 
1981. Contract W-7405-ENG-48. 13p. (CONF-810625— 
1(Rev.1)). NTIS, PC A02/MF AO1. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

An important effect of water submersion on the dynamic re- 
sponse of a structure is the increase in effective damping. The dy- 
namic response of submerged structures is of interest in the nuclear 
power industry for reasons of operational safety during seismic and 
other dynamic excitations. In this paper, the added damping contri- 
bution that results from the viscosity of water and the dependence 
of the contribution on structural size are examined. Other factors 
considered are the applicable range of viscous damping with re- 
spect to displacement amplitude and, as far as damping is con- 
cerned, how far neighboring members must be from each other to 
respond as if in open water. An expression is derived for relating 
the damping value to structural size. Estimated added-damping 
values for representative fuel elements, fue! bundles, and main 
steam-pressure-relief-valve lines are given based on our derived ex- 
pression for added damping. 
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20262 Future of nuclear energy. Weinberg, A.M. Physics 
Today ; 34: No. 3, 48-56(Mar 1981). 

A major commitment to nuclear power is possible only if the 
probability of a plant-disabling accident can be further reduced and 
the public is able to accept relatively remote risks to health. 


20263 Licensee Event Report sequence coding and search 
procedure workshop. Cottrell, W.B.; Gallaher, R.B. Nuclear 
Safety ; 22: No. 2, 162-164(Mar 1981). 

Since mid-1980, the Office for Analysis and Evaluation of 
Operational Data (AEOD) of the Nuclear Regulatory Commission 
(NRC) has been developing procedures for the systematic review 
and analysis of Licensee Event Reports (LERs). These procedures 
generally address several areas of concern, including identification 
of significant trends and patterns, event sequence of occurrences, 
component failures, and system and plant effects. The AEOD and 
NSIC conducted a workshop on the new coding procedure at the 
American Museum of Science and Energy in Oak Ridge, TN, on 
November 24, 1980. 


20264 Natural circulation test under boiling conditions in 
the Goesgen Nuclear Power Plant. Landolt, J. (Goesgen Nu- 
clear Power Plant, Daniken, Switzerland); Schwarz, W.; 
Frei, G.; Gilli, R. Nuclear Safety ; 22: No. 2, 175-178(Mar 
1981). 

In this test on a 970 MW(e), three-loop PWR, the primary 
system was operated with natural circulation under boiling condi- 
tions for ~ 25 min, with a calculated circulation rate of ~ 3.7% of 
the nominal value at a decay heat of 0.8%. Test results clearly 
showed that the heat removal from the reactor core to the second- 
ary side functioned reliably in each test stage. This demonstration 
under simulated accident conditions helps to substantiate the capa- 
bility for natural circulation under postulated small-break loss-of- 
coolant accidents in a PWR. 


20265 Nuclear power-plant safety functions. Corcoran, 
W.R. (Combustion Engineering, Windsor, CT); Finnicum, 
D.J.; Hubbard, F.R. III; Musick, C.R.; Walzer, P.F. Nuclear 
Safety ; 22: No. 2, 179-190(Mar 1981). 

The concept of safety functions is discussed. Ten critical 
safety functions and the multiple success paths available for accom- 
plishing them are described. Use of the safety function concept in 
the development of emergency procedures, operator training, and 
control-room displays provides a systematic approach and a hierar- 
chy of protection that an operator can use to mitigate the conse- 
quences of an event. The safety function concept can also be ap- 
plied to the design and analysis of nuclear plant systems and to the 
evaluation of past expierience. 


20266 Anticipated transients without scram for light- 
water reactors: unresolved safety issue Tap A-9. Hagen, E.W. 
(Oak Ridge National Lab., TN). Nuclear Safety ; 22: No. 2, 
191-201(Mar 1981). 

This is a synopsis of the fourth volume of the NRC staff's 
review on the subject of anticipated transients without scram, 
which contains the proposed resolution of this unresolved safety 
issue in the form of requirements recommended to be imposed on 
licensees and applicants. A phased approach is proposed, with near- 
term improvements in safety, both hardware and procedural, being 
required over the next | to 2 y to provide an expeditious safety in- 
crement. 


20267 Comments on the Kahl relay common-mode failure 
in Vol. 20, No. 5. Hagen, E.W. (Oak Ridge National Lab., 
TN). Nuclear Safety ; 22: No. 2, 201-204(Mar 1981). 

The question of whether a recognized common-mode failure 
could recur, is addressed. 


20268 Partial failure to scram at Browns Ferry 3. Nucle- 
ar Safety ; 22: No. 2, 226-229(Mar 1981). 

The apparent cause of this event on June 28, 1980, was 
found to be water accumulation in the scram discharge volume 
(SDV) prior to the attempted scram. The AEOD study identified 
possible fundamental deficiencies in the SDV which cast doubt on 
the ability of the scram discharge volume (SDV/scram instrument 
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volume (SIV) to adequately perform their intended functions. In 
view of these deficiencies, AEOD recommended design changes to 
improve the performance of the scram system for the long term. 


20269 Valve failure problems in LWR power plants. 
Reyer, R.J. (Burns and Roe, Inc., Woodbury, NY); Rid- 
dington, J.W. Nuclear Safety ; 22: No. 2, 229-235(Mar 1981). 

A study of the causes of and solutions for recurrent valve 
failures causing reactor shutdowns has been performed. Frequency 
and root causes of the valve failures were identified from licensee 
event reports and meetings with utility, nuclear steam-system sup- 
plier, and valve manufacturer personnel. Valves are responsible for 
~ 19% of light-water-reactor (LWR) power-plant shutdowns, 
more than any other type of component. Valve-stem leakage and 
failures of pilot-operated main steam safety-relief valves were the 
most frequent causes of valve-initiated shutdowns. Other valves 
that frequently caused shutdowns included main steam isolation 
valves, feedwater regulator valves, safety-system motor-operated 
valves, pressurizer spray valves, and containment isolation valves. 
From the history of valve failures in LWRs, it can be concluded 
that not enough attention has been given to the specifications, se- 
lection of the manufacturer, and testing of key valves to ensure that 
valves are suitable for the intended service. Present-day codes ad- 
dress only the pressure boundary requirements of valves; they do 
not consider their functional requirements. 
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20270 Air ejector augmented compressed air energy stor- 
age system. Ahrens, F.W.; Kartsounes, G.T. (to Department 
of Energy). US Patent 4,237,692. 9 Dec 1980. Filed date 28 
Feb 1979. vp. 

PAT-APPL-016036. 

Energy is stored in slack demand periods by charging a plu- 
rality of underground reservoirs with air to the same peak storage 
pressure, during peak demand periods throttling the air from one 
storage reservoir into a gas turbine system at a constant inlet pres- 
sure until the air pressure in the reservoir falls to said constant inlet 
pressure, thereupon permitting air in a second reservoir to flow into 
said gas turbine system while drawing air from the first reservoir 
through a variable geometry air ejector and adjusting said variable 
geometry air ejector, said air flow being essentially at the constant 
inlet pressure of the gas turbine system. 


2503 Pumped Hydro 


20271 (ANL/ES—102) Evaluation of advanced turboma- 
chinery for underground pumped hydroelectric storage. Part 
3. Multistage unregulated pump/turbines for operating heads 
of 1000 to 1500 m. Frigo, A.A.; Pistner, C. (Argonne Na- 
tional Lab., IL (USA)). Aug 1980. Contract W-31-109- 
ENG-38. 13lp. NTIS, PC A0O7/MF AOl1. 

This is the final report in a series of three on studies of ad- 
vanced hydraulic turbomachinery for underground pumped hydro- 
electric storage. All three reports address Francis-type, reversible 
pump/turbines. The first report covered single-stage regulated 
units; the second report covered two-stage regulated units; the pres- 
ent report covers multistage unregulated units. Multistage unregu- 
lated pump/turbines offer an economically attractive option for 
heads of 1000 to 1500 m. The feasibility of developing such ma- 
chines for capacities up to 500 MW and operating heads up to 1500 
m has been evaluated. Preliminary designs have been generated for 
six multistage pump/turbines. The designs are for nominal capaci- 
ties of 350 and 500 MW and for operating heads of 1000, 1250, and 
1500 m. Mechanical, hydraulic, and economic analyses indicate that 
these machines will behave according to the criteria used to design 
them and that they can be built at a reasonable cost with no unsol- 
vable problems. Efficiencies of 85.8% and 88.5% in the generating 
and pumping modes, respectively, can be expected for the 500-MW, 
1500-m unit. Performances of the other five machines are at least 
comparable, and usually better. Over a 1000 to 1500-m head range, 
specific $/kW costs of the pump/turbines in mid-1978 US dollars 
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vary from 19.0 to 23.1 for the 500-MW machines, and from 21.0 to 
24.1 for the 350-MW machines. 


2505 Flywheels 


20272 (UCRL—15308) Fabrication and spin test of thick, 
laminated S2-glass flywheel discs. Nimmer, R.P.; Torossian, 
K.A.; Hickey, J.S. (Lawrence Livermore National Lab., CA 
(USA)). 16 Apr 1981. Contract W-7405-ENG-48. 43p. 
NTIS, PC A03/MF AO1. 

The results of a program to fabricate and test model fly- 
wheels made of thick laminated S2-glass are presented under 5 
headings, i.e., fabrication of thick, laminated discs; failure criterion 
for these laminated discs; spin tests on laminated discs; manufacture 
and characterization of the filament wound outer rings; and assem- 
bly and spin testing of complete hybrid disc-ring flywheels. It was 
demonstrated that laminated discs up 3.6 cm (1.4 in.) thick can be 
manufactured with fiber volume content between 48 to 50% and 
void content less than 1.8% for application to flywheel energy stor- 
age. Analysis indicated that initial damage to the matrix of such 
discs will occur at the center of the disc at comparatively low tip 
speeds. This was observed, but the initiation of damage did not 
seem to be closely related to ultimate failure. Hybrid disc-ring fly- 
wheels composed of S2-glass/epoxy, laminated discs and filament 
wound, graphite/epoxy rings assembled with an interference fit 
were successfully fabricated. Initial spin tests substantiated analyt- 
ical predictions of initial damage due to delamination of the outer 
ring. Final failure was due to increased system vibration in both 
tests. Improvements in ultimate energy densities of 44% have been 
demonstrated with respect to thick laminated discs without outer 
rings. Reduction of the inside-to-outside radius ratio of the graphite 
ring should allow ultimate energy densities of 55 Wh/kg (25 Wh/ 
Ib.) and greater to be reached without delamination of the ring. 
This ultimate energy density is higher than reported energy densi- 
ties for high performance metal flywheels. 


20273 (UCRL—15330) Environmental effects on me- 
chanical properties of a Kevlar 49/epoxy composite. Hahn, 
H.T.; Chin, W.K. (Washington Univ., St. Louis, MO 
(USA). Materials Research Lab.). 1980. Contract W-7405- 
ENG-48. 64p. NTIS, PC A04/MF AO1. 

The purpose of this program was to determine the mechani- 
cal properties of a Kevlar 49/epoxy composite in a simulated fly- 
wheel service environment. The composite was filament-wound 
using an epoxy formulated at Lawrence Livermore National Labo- 
ratory (LLNL). The temperature and vacuum chosen were 75°C 
and ~ 7 x 10°* torr, respectively. Specimens were preconditioned 
in the test environment for periods of 1 to 5 months before me- 
chanical tests. The simulated service environment of 75°C in 
vacuum was found to have little effect on static and fatigue proper- 
ties. While the elevated temperature of 75°C was not deleterious, 
the lack of air could be beneficial because it eliminates the possibil- 
ity of oxidation. Thus, the elevated temperature of 75°C is no de- 
terrent to the application of the present Kevlar 49/epoxy in fly- 
wheels. 


20274 (Y—2233) Oak Ridge Flywheel Evaluation Labo- 
ratory. Annual report, October 1, 1979-September 30, 1980. 
Steele, R.S. Jr.; Babelay, E.F. Jr.; Sutton, B.J. (Oak Ridge 
Y-12 Plant, TN (USA)). 30 Apr 1981. Contract W-7405- 
ENG-26. 42p. NTIS, PC A03/MF AO1. 

The purpose of the Oak Ridge Flywheel Evaluation Labora- 
tory Annual Report is to present work performed for and funded 
by the Mechanical Energy Storage Technology Project at Law- 
rence Livermore National Laboratory (LLNL). In addition to the 
management sections (schedules, budgets, and facility accomplish- 
ments), summaries are given for the ultimate speed evaluations of 
one flywheel built by Union Carbide Corporation, Nuclear Division 
(UCC-ND); four flywheels constructed under subcontracts from 
Sandia National Laboratory, Albuquerque; one fabricated by 
LLNL; and one manufactured by General Electric Company. Also 
included are the test results from two momentum transfer tests of 
the UCC-ND-designed flywheel. Prototype crash rings were used 
in a number of these tests, and a discussion of their performance is 
included. 
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2506 Thermal 
REFER ALSO TO CITATION(S) 20064, 20094, 20097, 20423 


20275 (CONF-790748—, pp 143-145) Vermont experi- 
ence. Whitehair, C.A. 1979. NTIS, PC A08/MF AOl1. 

From Conference on peak load pricing and thermal energy 
storage; Chicago, IL, USA (15 Jul 1979). 

The development of the load management program used by 
the Central Vermont Public Service Corp. is described. Begun in 
1970 when it became apparent that the peak load consumed for 
electric heating of residences would have to be reduced or else ex- 
pensive additional generating capacity would have to be installed, 
the company promoted the use of European equipment for heat 
storage and developed time-of-day rate structures to discourage 
space heating power consumption during peak hours. An overall 
lowering of power consumption and on increase in annual load 
factor from 52 to 61% were achieved. (LCL) 


20276 (LBL—11593) Theoretical studies in long-term 
thermal energy storage in aquifers. Tsang, C.F. (Lawrence 
Berkeley Lab., CA (USA)). Nov 1980. Contract W-7405- 
ENG-48. 14p. (CONF-801191—1). NTIS, PC A02/MF 
AOl. 

From International TNO-symposium on thermal storage of 


solar energy; Amsterdam, Netherlands (5 Nov 1980). 

One of the most promising methods for long-term thermal 
energy storage is the use of underground aquifers. LBL studies in 
this field are described. These theoretical studies were carried out 
in two directions: basic or generic studies to understand the funda- 
mental thermohydrologic processes and to identify key parameters; 
and site-specific modeling studies to understand experimental obser- 
vations and to simulate or predict field results. As a result of this 
work and similar work by other researchers, it is concluded that 
the phenomenology of the thermohydraulic flow associated with 
aquifer thermal energy storage is reasonably well understood, and 
that with the provision that an aquifer is properly selected and 
carefully characterized, an aquifier energy storage system can be 
successfully designed. 


20277 (PNL—3740) Survey of reinjection experience 
from groundwater cooling applications. Snyder, M.; Lee, 
C.H. (Midwest Research Inst., Kansas City, MO (USA)). 
Sep 1980. Contract AC06-76RL01830. 156p. NTIS, PC 
A08/MF AOl. 

The use of groundwater for cooling applications is a 
common practice throughout the country wherever an adequate 
supply of water exists. However, the reinjection of the cooling 
water to water-bearing strata is not as widely practiced. The litera- 
ture pertaining to reinjection of heated water is not well document- 
ed. To fulfill the need for more information, a study was conducted 
to identify and document at least 30 sites where reinjection of 
grundwater from cooling applications was being (or had been) per- 
formed. The information obtained on each site was compiled and 
analyzed, the site described briefly and cooling and reinjection 
problems characterized. The end result of this study was to estab- 
lish a data base of reinjection experience based on a variety of sites 
around the country with different hydrogeologic characteristics and 
cooling systems. These data are presented. 


2508 Chemical 
REFER ALSO TO CITATION(S) 20097 
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REFER ALSO TO CITATION(S) 20094, 20395, 20444, 20445, 20446, 20447, 
20448 


20278 (ANL—79-59) Preliminary estimate of the manu- 
facturing cost for lithium/metal sulfide cells for stationary 
and mobile applications. Chilenskas, A.A.; Schaefer, J.C.; 
Towle, W.L.; Barney, D.L. (Argonne National Lab., IL 
(USA)). Jan 1980. Contract W-31-109-ENG-38. 30p. NTIS, 
PC A03/MF AOl1. 
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A preliminary estimate has been made of the manufacturing 
cost for lithium/iron sulfide cells for stationary energy-storage and 
electric-vehicle applications. This preliminary cost analysis indicat- 
ed that the manufacturing cost (in 1979 dollars) is $24 to 41/kW-h 
for stationary energy-storage cells and $31 to 55/kW-h for electric- 
vehicle cells. The materials cost was found to contribute between 
52 and 65% of this manufacturing cost. The most expensive materi- 
als and components were lithium (metal and compounds), $4.61 to 
$14.26/kW-h; BN felt, $4.00 to 8.50/kW-h; feed-through compo- 
nents, $2.40/kW-h; positive current collectors, $1.48 to 2.20/kW-h; 
and aluminum, $1.43 to 1.66/kW-h. The projected lithium require- 
ments were determined for use in lithium/iron sulfide batteries and 
conventional uses to the year 2006. The results showed that the 
lithium requirements were about 275,000 short tons by 2006, which 
is equivalent to about 51% of presently known US resources. Of 
this amount, about 33% would be used in battery production and 
67% consumed in conventional uses. It is expected that the lithium 
used in battery production would be recycled. 


20279 (EPRI-EM—1748) EPRI roles in battery commer- 
cialization. Final report. Boyd, D.W.; Clark, C.E.; Guardino, 
T.E. (Decision Focus, Inc., Palo Alto, CA (USA)). Mar 
1981. 375p. NTIS, PC A16/MF AO1. 

Successful commercialization of advanced storage batteries 
requires interacting decisions by many parties. Potential suppliers 
must be willing to commit to production of battery systems, and 
utilities must perceive batteries as cost-effective supply options and 
must commit to purchase and installation. In addition, other parties 
such as EPRI and the federal government make decisions that fa- 
cilitate or impede the market acceptance of batteries. In this analy- 
sis, we evaluate a variety of roles that EPRI might take in facilitat- 
ing the commercialization of batteries. To evaluate alternative 
EPRI roles, a model representing the interaction of the decisions 
made by utilities, suppliers, the federal government, and EPRI with 
respect to the utilization and fabrication of advanced battery sys- 
tems was constructed. By describing the interactions between 
supply and demand in the marketplace, it is possible to derive pro- 
jections for the market penetration of battery systems over time and 
under a wide variety of assumptions. This leads to the determina- 
tion of key entry markets. Using the multiparty model, which de- 
termines the impact of each EPRI role on each party, it is conclud- 
ed that there are a number of positive alternatives for EPRI to con- 
sider. They include conducting information dissemination programs 
and forming users groups in key markets; defining and conducting 
appropriate demonstration programs; helping to identify early 
market opportunities both for load leveling and other utility appli- 
cations; and facilitating the financial and institutional arrangements 
necessary to Overcome barriers to battery utilization, such as the 
development of equitable performance guarantees. 


20280 (EPRI-EM—1799) Economic assessment and com- 
parison of alternative beta alumina electrolytes. Final report, 
January-December, 1979. Wicker, A.; Pompon, J.P. (Com- 
pagnie Generale d’Electricite (CGE), 91 - Marcoussis 
(France)). Apr 1981. 125p. NTIS, PC A06/MF AOl1. 

This project had the broad objectives of assessing the costs 
of B- and 8”-alumina, and of comparing the cost of a 100-MWh 
battery using a B”-alumina electrolyte with the cost of a similar 
battery using B-alumina. The production cost of 8,000,000 B- and 
B"-alumina tubes (inside diameter, 25 mm; length, 375 mm; wall 
thickness, 1.5 mm) was determined for different production routes, 
first using proved laboratory procedures, and then using an ex- 
trapolation of the laboratory processes. The calculated selling price 
for 100 tubes (1980 US $) ranges from $717 to $1,274 using proved 
laboratory procedures, and from $649 to $885 using an extrapola- 
tion of those procedures. Cost of quality control is included. Costs 
were calculated for B”-alumina tubes with 47 cm? to 599 cm? of 
active area manufactured via different routes; tubes with active 
areas ranging from 200 to 400 cm®* had the lowest calculated selling 
price ($2.6 per 100 cm*). Based on a production of 25 units a year, 
the cost estimate for a 100-MWh battery made with a B-alumina 
optimized cells is $90.3 per kWh. Shifting from B- to B”-alumina, 
without optimization of the unit cell, results in a cost of $88.9 per 
kWh, a decrease of 2%. Assuming equal reliability for B- and B”- 
alumina, a shift from B- to B”-alumina along with optimization of 
the unit cell (523 Wh) results in a decrease of 8% in the total cost 
to $83.7 per kWh. Moreover, the use of 8”-alumina appears more 
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attractive than the use of 8-alumina: the production process can be 
simplified, related cathode requirements are less stringent, and pros- 
pects for future improvements are greater. 


20281 Battery Council International. Chicago, IL; Bat- 
tery Council International (1980). 113p. (CONF-8005126—). 
From Battery Council International meeting; Munich, F.R. 
Germany (4 May 1980). 
Forecasts of electric battery use, economic impacts of elec- 
tric batteries, and battery technology and research were presented 
at the conference. (GHT) 


20282 (LA-UR—81-1116) Optical method for determining 
the state of charge of a lead-acid battery. Derouin, C.R.; 
Bobbett, R.E.; McCormick, J.B.; Kerwin, W.J. (Los Alamos 
National Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. Sp. (CONF-810429—21). NTIS, PC A02/MF AO1. 
From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 
An optic device utilizes the index of refraction and critical 
angle to determine the state of charge of a lead-acid battery. 


20283 System and method for charging electrochemical 
cells in series. Berman, B.; Deluca, W.H.; Gelb, G.H.; Horn- 
stra, F.J.; Moede, L.W. (to Department of Energy). US 
Patent 4,238,721. 9 Dec 1980. Filed date 6 Feb 1979. vp. 

PAT-APPL-009622. 

A battery charging system is described that is capable of 
equalizing the charge of each individual cell at a selected full 
charge voltage includes means for regulating charger current to 
first increase current at a constant rate until a bulk charging level is 
achieved or until any cell reaches a safe reference voltage. A 
system controller then begins to decrease the charging rate as long 
as any cell exceeds the reference voltage until an equalization cur- 
rent level is reached. At this point, the system controller activates a 
plurality of shunt modules to permit shunting of current around any 
cell having a voltage exceeding the reference voltage. Leads ex- 
tending between the battery of cells and shunt modules are time 
shared to permit alternate shunting of current and voltage monitor- 
ing without the voltage drop caused by the shunt current. After 
each cell has at one time exceeded the reference voltage, the charg- 
ing current is terminated. 


20284 Negative electrode composition. Kaun, T.D.; Chi- 
lenskas, A.A. (to Dept. of Energy). US Patent Application 
177,323. 12 Aug 1980. 24p. 

A secondary electrochemical cell and a negative electrode 
composition for use therewith comprising a positive electrode con- 
taining an active material of a chalcogen or a transition metal chal- 
cogenide, a negative electrode containing a lithium-aluminum alloy 
and an amount of a ternary alloy sufficient to provide at least about 
5% overcharge capacity relative to a negative electrode solely of 
the lithium-aluminum alloy, the ternary alloy comprising lithium, 
aluminum, and iron or cobalt, and an electrolyte containing lithium 
ions in contact with both of the positive and the negative electrodes 
are described. The ternary alloy is present in the electrode in the 
range of from about 5% to about 50% by weight of the electrode 
composistion and may include lithium-aluminum-nickel alloy in 
combination with either the ternary iron or cobalt alloys. A plural- 
ity of series connected cells having overcharge capacity can be 
equalized on the discharge side without expensive electrical equip- 
ment. 
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REFER ALSO TO CITATION(S) 21459, 21463 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 20304, 20328, 20334, 20335, 20336, 20337, 
20338, 20339, 20340, 20341, 20342, 20343, 20348 


20285 (ORNL—5748) Economic foundations of LEAP 
Model 22C. Hansen, J.A.; Becker, M.; Trimble, J.L. (Oak 
Ridge National Lab., TN (USA)). Apr 1981. Contract W- 
7405-ENG-26. 125p. NTIS, PC A06/MF AOI. 
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The model for long-term energy projections, the DOE/ 
EIA’s Long Term Energy Analysis Program (LEAP), is discussed. 
This report identifies and presents an initial assessment of the major 
underlying economic assumptions of LEAP Model 22C, the version 
of LEAP used to prepare the 1978 Annual Report to Congress. 
The major economic assumptions of Model 22C discussed are: com- 
petitive markets; constant input proportions in production process- 
es; constant returns to scale in production processes; unlimited sup- 
plies of capital and variable inputs at fixed prices; continuous (infi- 
nitely divisible) units of input; investment based on perfect fore- 
sight; technical change limited to exogenous forecasts; minimal re- 
gional differences (except for coal production); unlimited supplies 
of foreign oil at exogenously specified prices; very little govern- 
ment regulation; and, final demand quantities which are essentially 
exogenousy specified. The solution algorithm and the method of 
analysis are presented. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 19752, 19839, 19935, 19953, 20167, 20168, 
20170, 20285, 20296, 20299, 20309, 20323, 20324, 20331 


20286 (PNL—3558(Ex.Summ.)) Analysis of federal incen- 
tives used to stimulate energy consumption. Cole, R.J.; Cone, 
B.W.; Emery, J.C.; Huelshoff, M.; Lenerz, D.E.; Marcus, 
A.; Morris, F.A.; Sheppard, W.J.; Sommers, P. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). Apr 1981. 
Contract AC06-76RL01830. 14p. NTIS, PC A02/MF AOl1. 

Conclusions of an analysis which identifies and quantifies 
Federal incentives that have increased the consumption of coal, oil, 
natural gas, and electricity are summarized. Data on estimated cost 
of incentives used to stimulate energy consumption by incentive 
type and energy source are tabulated for coal, oil, gas, and electric- 
ity. It is suggested that the examination of past incentives can be 
useful in developing guidelines and limits for the use of incentives 
to stimulate consumption of solar energy. (MCW) 


20287 Oil prices, relative prices, and balance-of-payments 
adjustment: the Turkish experience. Levy, V. (Hebrew 
Univ., Jerusalem, Israel). European Economic Review ; 15: 
No. 3, 357-372(Mar 1981). 

This paper attempts to ascertain the relative importance of 
foreign and domestic prices, relative prices, the exchange rate, and 
domestic credit in their effects on the balance of payments and the 
rate of inflation. It also discusses the question of whether the effect 
of the oil crisis on the Turkish economy can be fully explained by 
the changes in observed price level, relative prices, and real 
income. The oil crisis is modelled as an economic intervention and 
its dynamic effects on the inflation rate and the balance of pay- 
ments are measured. 9 references, 2 tables. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 19852, 20818, 20848, 20883, 21033, 21115 


20288 (DOE/EV—0132(Vol.1)) Environmental Compli- 
ance Guide. (Department of Energy, Washington, DC 
(USA). Office of Environmental Compliance and Over- 
view). Feb 1981. 341p. NTIS, PC A15/MF AOl. 

The Guide is intended to assist Department of Energy per- 
sonnel by providing information on the NEPA process, the proc- 
esses of other environmental statutes that bear on the NEPA proc- 
ess, the timing relationships between the NEPA process and these 
other processes, as well as timing relationships between the NEPA 
process and the development process for policies, programs, and 
projects. This information should be helpful not only in formulating 
environmental compliance plans but also in achieving compliance 
with NEPA and various other environmental statutes. The Guide is 
divided into three parts with related appendices: Part I provides 
guidance for developing environmental compliance plans for DOE 
actions; Part II is devoted to NEPA with detailed flowcharts de- 
picting the compliance procedures required by CEQ regulations 
and Department of Energy NEPA Guidelines; and Part III con- 
tains a series of flowcharts for other Federal environmental require- 
ments that may apply to DOE projects. 
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20289 (DOE/EV—0132(Vol.2)) Environmental Compli- 
ance Guide. (Department of Energy, Washington, DC 
(USA). Office of Environmental Compliance and Over- 
view). Feb 1981. 530p. NTIS, PC A23/MF AOl1. 

Volume II supplements Vol. I in providing procedures, rela- 
tive timing, and details to assist in achieving compliance with Fed- 
eral environmental requirements. (PSB) 


20290 Risk v. benefit. Hill, J. (British Nuclear Fuels 
Ltd., London). Atom (London) ; No. 293, 64-68(Mar 1981). 

The different methods used by a number of authorities to 
compare the risks involved in the generation and delivery of energy 
from various energy sources are discussed and the results derived 
are compared. The use of the information obtained from these anal- 
yses to everyday decisions is considered. It is emphasized that the 
benefits associated with the provision of adequate energy supplies 
must be set against the risks and costs incurred. 


20291 Clean Air Act: a realistic assessment of cost-effec- 
tiveness. Del Duca, P. (Harvard Law School, Cambridge, 
MA). Harvard Environmental Law Review, The ; 5: No. 1, 
184-203(1981). 

The basic goal of the Clean Air Act should be to manage air 
quality effectively over time, not to achieve fixed safety standards 
instantly. The absolute values of the safety approach provide a mo- 
tivation for combatting air pollution, but they do not define a pro- 
gram to control it. The experience of the last decade clearly indi- 
cates that air pollution is and will continue to be a serious problem. 
Although quantitative cost-effectiveness analysis, as shown by the 
industrial boiler case study, is not a useful tool, qualitative applica- 
tion of cost-effectiveness principles will provide for more-successful 
control of air pollution. The New Source Performance Standards 
(NSPS) section of the Act should serve as a model for amending 
the remainder of the Act: especially valuable are the NSPS provi- 
sions for flexible cost-effectiveness analysis and periodic reconsider- 
ation of standards. Extending these concepts to other sections of 
the Act would encourage technological innovation and result in 
long-term improvements in air quality. 128 references, 1 table. 


20292 (NP—1901924) State implementation of VOC reg- 
ulations. Crosby, W.G. (Crosby (W.G.), SC (USA)). [nd]. 
8p. TIC. 

Management responsibilities for implementation and enforce- 
ment of pollution regulations are discussed in a non-technical way. 
(PSB) 


2904 Natural Resources 
REFER ALSO TO CITATION(S) 19805, 20433 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 19782, 19801, 19802, 19803, 20020, 20354, 
20355, 20393, 21462 


20293 Focusing energy R and D. Merten, U. pp 959-969 
of First International Gas Research Conference. Rockville, 
MD; Government Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

Energy research and development are discussed from the 
viewpoint of an individual company; specifically, from the point of 
view of an organization that is actually performing energy research 
and development and implementing results. Remarks are directed at 
synthetic fuels. Criteria upon which a technology is accepted or re- 
jected are explored. Project planning is discussed. (MCW) 


20294 Compendium of Australian Energy Research, De- 
velopment and Demonstration Project. Canberra, Australia; 
Australian Government Publishing Service (1980). 729p. 
(NP—1902536). Department of National Development and 
Energy, Canberra, Australia. 

The second issue of the Compendium of Australian Energy 
Research, Development and Demonstration Projects covers a high 
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proportion of energy R and D projects currently being undertaken 
in Australia. The Compendium has been compiled with the aim of 
facilitating the dissemination of information on the national energy 
R, D and D effort throughout the research community, both in 
Australia and overseas. The Compendium is also intended to help 
in the identification of new areas of research and to facilitate great- 
er co-ordination of reseach in related areas of energy technology. 
The summaries of energy R, D and D projects in this issue of the 
Compendium are based directly on information provided by con- 
tributing organizations and have been edited only to meet uniform 
style and presentation standards. Contributors were requested to ex- 
clude from the summaries any information which was of a commer- 
cially confidential or otherwise sensitive nature. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 19852, 19915, 20184, 20262, 21454 


20295 Public attitudes and information on the nuclear 
option. Firebaugh, M.W. (Univ. of Wisconsin, Parkside). 
Nuclear Safety ; 22: No. 2, 147-155(Mar 1981). 

The principal findings of public-opinion surveys on nuclear 
energy are summaried in this article. Attitudes polled include those 
on building more nuclear power plants, a nuclear moratorium, op- 
tions for reducing risks, questions of safety and cost advantage, and 
the most trusted sources of information about nuclear energy. Next, 
some less empirical observations for interpreting these results are 
presented. These address the inertia of beliefs, the nature of risk 
perception, symbolic aspects of nuclear energy, and the feasibility 
of nuclear education programs. Finally, several suggestions for 
public information programs based on the previously noted findings 
and observations are made. These include a safety program analo- 
gous to fire drills, itemized electric bills, nuclear information work- 
shops for news media personnel, and suggestions for improved 
communication on nuclear issues. These relatively low cost, fo- 
cused efforts may be more effective than mass media information 
programs. 


2907 Transport And Storage 


REFER ALSO TO CITATION(S) 19732, 20279, 20418 


20296 (BNL—51301) Analysis of the NAFA fleet data 
base: passenger cars only. Shonka, D. (Brookhaven National 
Lab., Upton, NY (USA). National Center for Analysis of 
Energy Systems). Sep 1980. Contract AC02-76CHO00016. 
42p. NTIS, PC A03/MF AO1. 

To assess the potential market penetration of new vehicular 
concepts, it is first necessary to determine the current level of 
demand in terms of physical capabilities and economic constraints. 
The survey described in this report attempts to measure these char- 
acteristics for the fleet market sector in the U.S. The data analyzed 
come from a survey taken in March 1979 of members of the Na- 
tional Association of Fleet Administrators (NAFA). Each respond- 
ent was asked to specify a set of characteristics for electric cars 
that would meet his specific fleet demands and assign the maximum 
price he would be willing to pay for each option. From the 139 
responses, it is possible to relate the physical specifications of fleet 
vehicles to economic utility. Two other reports (BNL-51286; BNL- 
51312) deal with the simulator (CPEN) which was designed by 
BNL to estimate market penetration rates of new technologies in 
the fleet market, using the data base described within this report: 
Joseph R. Wagner, A Method for Estimating TeA methodhnologi- 
cal Penetration Rates in Commercial Automobile Fleets, BNL 
51312, May 1980, and Richard Weil, Fleet Car Market Penetration 
Simulator (CPEN): A User’s Guide, BNL 51286, August 1980. 


20297 (DOE/CS/50226—1) Methods for evaluating and 
ranking transportation energy conservation programs. Final 
report. (Wilson-Hill Associates, Inc., Washington, DC 
(USA)). 30 Apr 1981. Contract ACO01-80CS50226. 11 Ip. 
NTIS, PC A06/MF AO1. 

Methods for comparative evaluations of the Office of Trans- 
portation programs designed to help achieve significant reductions 
in the consumption of petroleum by different forms of transporta- 
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tion while maintaining public, commercial, and industrial mobility 
are described. Assessments of the programs in terms of petroleum 
savings, incremental costs to consumers of the technologies and ac- 
tivities, probability of technical and market success, and external 
impacts due to environmental, economic, and social factors are 
inputs to the evaluation methodologies presented. The methods de- 
scribed for evaluating the programs on a comparative basis are 
three ranking functions and a policy matrix listing important attri- 
butes of the programs and the technologies and activities with 
which they are concerned and include the traditional net present 
value measure which computes the present worth of petroleum sav- 
ings less the present worth of costs. This is modified by dividing by 
the present value of DOE funding to obtain a net present value per 
program dollar, which is the second ranking function. The third 
ranking function is broader in that it takes external impacts into ac- 
count and is known as the comprehensive ranking function. Proce- 
dures are described for making computations of the ranking func- 
tions and the attributes that require computation. Computations are 
made for the electric vehicle, Stirling engine, gas turbine, and MPG 
mileage guide program. (MCW) 


2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 20423 20438, 20442 


2910 Conservation 


REFER ALSO TO CITATION(S) 19942, 19943, 20307, 20391, 20392, 20394, 
20396, 20400, 20402, 20403, 20404, 20406, 20409, 20411, 20412, 20419, 20421, 
20441 


20298 (DOE/CS/10093—T1) Framework and criteria for 
program evaluation in the Office of Conservation and Renew- 
able Energy. (Advanced Technology, Inc., McLean, VA 
(USA)). 30 Apr 1981. Contract AC01-80CS10093. 242p. 
NTIS, PC All/MF AOl1. 

This study addresses the development of a framework and 
generic criteria for conducting program evaluation in the Office of 
Conservation and Renewable Energy. The evaluation process is in- 
tended to provide the Assistant Secretary with comprehensive and 
consistent evaluation data for management decisions regarding 
policy and strategy, crosscutting energy impacts and resource allo- 
cation and justification. The study defines evaluation objectives, 
identifies basic information requirements (criteria), and identifies a 
process for collecting evaluation results at the basic program level, 
integrating the results, and summarizing information upward 
through the CE organization to the Assistant Secretary. Methods 
are described by which initial criteria were tested, analyzed, and re- 
fined for CE program applicability. General guidelines pertaining 
to evaluation and the Sunset Review requirements are examined 
and various types, designs, and models for evaluation are identified. 
Existing CE evaluation reports are reviewed and comments on 
their adequacy for meeting current needs are provided. An inven- 
tory and status survey of CE program evaluation activities is pre- 
sented, as are issues, findings, and recommendations pertaining to 
CE evaluation and Sunset Review requirements. Also, sources of 
data for use in evaluation and the Sunset Review response are iden- 
tified. An inventory of CE evaluation-related documents and re- 
ports is provided. 


20299 (ORNL/CON—62) Estimate of consumer discount 
rates implicit in single-family-housing construction practices. 
O'Neal, D.L.; Corum, K.R.; Jones, J.L. (Oak Ridge Nation- 
al Lab., TN (USA)). Apr 1981. Contract W-7405-ENG-26. 
45p. NTIS, PC A03/MF AO1. 

The calculation of consumer discount rates implied by pur- 
chases of energy conservation options in new residences is de- 
scribed. The results are based on single-family residential construc- 
tion practices in 1976, together with engineering evaluation of cost 
and energy use effects of available energy-conserving construction 
practices. The discount rate is estimated for ten cities and three 
heating fuels (gas, oil, and electricity). Sensitivity of the results to 
assumptions regarding financing arrangements and expected energy 
prices is also analyzed. The discount rates resulting from this analy- 
sis are substantially higher than market rates of interest. They vary 
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with heating fuel choice, location, and price and financing assump- 
tions, but two cases regarded as most realistic result in discount 
rates (real, net of inflation) which range from a minimum of 14% to 
over 100%. 


20300 (P—400-80-037) Proposed 1980 residential build- 
ing standards: proposed regulations. Report No. 19. (Califor- 
nia Energy Commission, Sacramento (USA)). Sep 1980. 
63p. California Energy Commission, Sacramento. 

The text of the California Administrative Code, Title 24, 
Part 6, Article 3 is presented. The Proposed Energy Conservation 
Standards for New Residential Buildings delineates scope (new 
buildings; mixed occupancy; additions, alterations, and repairs to 
existing buildings; construction of residential buildings by state 
agencies); interpretations; compliance requirements; energy per- 
formance standards; mandatory features and devices; enforcement 
by the Commission; exemptions; locally adopted energy standards; 
building standards definitions; appliance efficiency standards; and 
definitions. (MCW) 


20301 Energy conservation through land-use planning. 
Sewell, W.R.D.; Foster, H.D. Ottawa, Ontario; Environ- 
ment Canada (1980). 103p. (CONF-8003136—(Summ. )). 

From Symposium on energy conservation through land use 
planning; Montreal, Canada (26 Mar 1980). 

A summary of the major presentations and a synthesis of the 
findings and conclusions from the group discussions are presented. 
Subjects covered include: National Overview (An Overview of US 
Experience; Responses in Denmark; Adoption in Canada); Case 
Studies (Comprehensive Energy Efficient Planning: Portland, 
Oregon and Local Initiative: The Case of Lincoln, Nebraska); Rates 
of Adoption in Different Regions of Canada; Approaches to and 
Implications of Energy Conservation Through Land Use Planning; 
and Strategies for the Canadian Scene. (MCW) 


20302 Thermal-storage space heating using off-peak elec- 
tricity in New England: field test and assessment. Hersh, 
H.N. (Argonne National Lab., IL); Asbury, J.G.; Nelson, 
S.H. Proceedings of the American Power Conference ; 42: 343- 
350(1980). (CONF-800424—). 

From American power conference; Chicago, IL, USA (21 
Apr 1980). 

A field test of thermal energy storage (TES) space heating in 
New England has resulted in four general conclusions: (1) TES 
performs satisfactorily; (2) TES is economically viable; (3) custom- 
er understanding and cooperation is imperative; and (4) successful 
implementation requires a load-management agreement or its equiv- 
alent. TES devices work satisfactorily and even at today’s relative- 
ly high prices are economically viable; but without consumer un- 
derstanding and cooperation these benefits are not achievable as 
systems may be undersized or improperly used, leading to com- 
plaints and/or greater cost of utility service. Thus, a strong custom- 
er-relations program is essential. This should also be viewed as an 
opportunity to explain and educate the populace as to utility costs 
and operation. The customer should know where these cost savings 
come from. And one can expect this information to be passed on 
when customers show off this new style of heating system to 
friends. Finally, a load-management agreement is the most-appro- 
priate rate format for realizing the benefits of TES. 3 references, 5 
figures, 7 tables. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 19770, 20286, 20328, 20329, 20331, 20332, 
20333, 20334, 20335, 20336, 20337, 20338, 20339, 20340, 20341, 20342, 20343 


20303 (DOE/IR/05106—T2) Local government role in 
energy-contingency planning: an information bulletin of the 
energy task force of the urban consortium. (Public Technol- 
ogy, Inc., Washington, DC (USA)). 1979. Contract FG02- 
781R05106. 27p. NTIS, PC A03/MF AOl1. 

Four case studies of local government contingency plans 
which were developed in response to potential energy shortage sit- 
uations are given. Established plans of two cities and two urban 
counties are documented and suggested strategies to consider in de- 
veloping similar plans are discussed. These suggested strategies in- 
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clude centralization of energy emergency planning activities, assign- 
ment of task and responsibility within the government, prioritiza- 
tion of services and operations, and the design of a public outreach 
capability. A listing of information resources is included. 


20304 (EPRI-EA—1729-SR, pp 3.1-3.21) End-use ap- 
proach and attendant data base for energy forecasting in the 
commercial sector: application to California. Weatherwax, 
R.K.; Lann, R.B. (California Energy Commission, Sacra- 
mento). Mar 1981. NTIS, PC A1l6/MF AOl1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

Energy-forecasting techniques for the commercial sector 
have substantially progressed with the advent of building-type/end- 
use disaggregative econometric modeling. Further development of 
a commercial-building end-use model that has been used to forecast 
electricity and natural gas demand in California is reported. Our 
model was used initially to forecast natural gas demand in Califor- 
nia. Subsequent use concentrated on further disaggregating the 
commercial sector into 11 building types (previously there were 7) 
and 8 end uses (previously there were 5) while considering the 
same fuel forms. Additionally, the data base have been greatly im- 
proved and a new end-use mortality and replacement algorithm has 
been added that more realistically models the failure and replace- 
ment mechanisms of the individual end uses. Energy consumption 
was forecast separately by fuel form for each of the six subregions 
of California. Eleven distinct meterological zones were considered 
which, when overlayed upon the six geographical subregions, form 
15 forecast areas within the state. The differential HVAC loads for 
each of the 15 zones were separately estimated and the results ag- 
gregated to the subregional level. The basic model is briefly de- 
scribed with emphasis given to the new-appliance-mortality algo- 
rithm. This is followed by a detailed discussion of the surveys from 
which a majority of the data base is derived. Then the baseline and 
sensitivity results for a selected service area are presented and dis- 
cussed. (LCL) 


20305 (UT/CES-PS—14) Eastern Europe's resource 
crisis, with special emphasis on energy resources: dependence 
and policy options. Hoffman, G.W. (Texas Univ., Austin 
(USA). Center for Energy Studies). Jan 1981. 59p. NTIS. 

An examination is made of Eastern Europe's energy resource 
shortages impact on its future economic and political development 
and its dependence on the Soviet Union as its main source of 
supply. The possible solutions to this problem are considered, as 
well as the impact of those solutions. How this dependence oper- 
ates in insuring a dependable supply of Soviet oil, natural gas, coal, 
electricity, and various raw materials through, wherever possible, 
an exchange arrangement, leaving a sufficiently wide margin to sat- 
isfy both domestic needs and hard currency markets of individual 
East European countries is discussed. While stressing mostly re- 
gional disparities in resource endowment and the energy resource 
supply problem faced by the six European CMEA countries, the 
discussion also deals with the consequences of their resource de- 
pendence on efforts to build a modern industrial base, for which a 
dependable and growing supply of various raw materials is essen- 
tial. Chapters are: Energy Crisis in the 1970s; Eastern Europe's Op- 
tions in the 1980s. (MCW) 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 19778, 19799, 19945, 20300, 20355, 20421, 
2146] 


20306 (EMD—80-54) Additional management improve- 
ments are needed to speed case processing at the Federal 
Energy Regulatory Commission. Staats, E.B. (General Ac- 
counting Office, Washington, DC (USA)). 15 Jul 1980. 91p. 
GPO. 

Report to the Congress by the Comptroller General of the 
United States. 

Despite notable progress resulting from actions the Commis- 
sion has taken and continues to take toward improving case man- 
agement, the agency still faces a large volume of backlogged cases 
and lengthy processing delays. At the end of fiscal year 1979, over 
15,000 cases were pending, many of which were backlogged - i.e., 
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beyond what the Commission considers a reasonable processing 
time - including some that had been pending for over 17 years. The 
Commission also recently projected that close to 13,000 cases may 
be pending at the end of fiscal year 1980. Each day these problems 
remain uncorrected, they continue to add significantly to the costs 
of both regulated companies and consumers. Clearly, the Commis- 
sion needs to be even more aggressive toward improving its current 
case processing procedures. GAO recommendations in this report 
will help effect most of these improvements under existing legisla- 
tion, staffing, and funding levels. However, certain legislative rec- 
ommendations are also included to increase incentives for adminis- 
trative law judges to expedite the hearings process. 


20307 (PNL—3793) Improving government regulations: a 
guidebook for conservation and renewable energy. Neese, 
R.J.; Scheer, R.M.; Marasco, A.L. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Apr 1981. Contract 
AC06-76RL01830. 95p. NTIS, PC AOS/MF AOI. 

An integrated view of the Office of Conservation and Solar 
Energy (CS) policy making encompassing both administrative pro- 
cedures and policy analysis is presented. Chapter One very briefly 
sketches each step in the development of a significant regulation, 
noting important requirements and participants. Chapter Two ex- 
pands upon the Overview, providing the details of the process, the 
rationale and source of requirements, concurrence procedures, and 
advice on the timing and synchronization of steps. Chapter Three 
explains the types of analysis documents that may be required for a 
program. Regulatory Analyses, Environmental Impact Statements, 
Urban and Community Impact Analyses, and Regulatory Flexibility 
Analyses are all discussed. Specific information to be included in 
the documents and the circumstances under which the documents 
need to be prepared are explained. Chapter Four is a step-by-step 
discussion of how to do good analysis. Use of models and data 
bases is discussed. Policy objectives, alternatives, and decision 
making are explained. In Chapter five guidance is provided on 
identifying the public that would most likely be interested in the 
regulation, involving its constituents in a dialogue with CS, evaluat- 
ing and handling comments, and engineering the final response. 
Chapter Six provides direction on planning the evaluation, monitor- 
ing the regulation’s success once it has been promulgated, and al- 
lowing for constructive support or criticism from outside DOE. 
(MCW) 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 19711, 19732, 19752, 19754, 19756, 19756, 
19770, 19771, 19778, 19799, 19808, 20287, 20848 


20308 (EMD—81-40) Actions needed to increase Federal 
onshore oil and gas exploration and development. Staats, E.B. 
(General Accounting Office, Washington, DC (USA)). 11 
Feb 1981. 223p. General Accounting Office, Gaithersburg, 
MD. 

Report to the Congress by the Comptroller General of the 
United States. 

The nation’s need for more oil and gas development from 
Federal lands will not be met unless Federal agencies act to (1) 
make more lands, now closed to leasing, available for oil and gas 
development; (2) reduce the number and severity of lease restric- 
tions which hamper or prevent exploration and development; and 
(3) expedite the processing of Federal leases and drilling permits. 
GAO makes congressional and agency recommendations to open 
more Federal lands to mineral leasing, formulate a minerals policy 
for military lands, justify the use of surface protection stipulations, 
and improve the overall Federal oil and gas leasing and drilling 
permit programs. 


20309 Modeling OPEC behavior: economic and political 
alternatives. Moran, T.H. (Georgetown Univ., Washington, 
DC). International Organization ; 35: No. 2, 241-272(Spr 
1981). 

The predominant approach to modeling OPEC behavior de- 
pends upon the assumption that economic self-interest provides the 
best predictor of the cartel’s price and production strategy. With 
rational monopoly behavior, the exogenous characteristics of the oil 
market determine an optimal price path for the group. But OPEC 
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members have diverse economic as well as political goals. And un- 
certainty about oil market response provides substantial leeway to 
argue about what is optimal. An examination of the five key OPEC 
price decisions since 1973 shows that an operational code of ad- 
vancing political priorities on Arab-Israeli issues - while deflecting 
security challenge - better explains Saudi Arabia's decision-making 
than the economic-optimizing approach. Moreover, no economic 
formula alone is consistent with Saudi behavior. The balance of in- 
ternal and external forces of a political or security character on 
Saudi leadership suggests more of a tilt toward price hawkishness 
than pure considerations of economic self-interest would indicate. 
This tilt is reinforced by a systematic weakness on the part of the 
US government to exercise a sustained countervailing influence on 
the Kingdom on behalf of moderation. 86 references, 2 figures. 


20310 Information externalities and the structure of the 
US petroleum exploration industry. Rockwood, A.D. Seattle, 
WA; Washington Univ. (1980). 202p. University Microfilms 
Order No. 81-03,697 

Thesis (Ph. D.). 

The principal objective of this study is to determine those 
factors that have influenced the structure and performance of the 
domestic oil and gas exploration industry. A broad definition of 
market structure is adopted, encompassing the full range of inter- 
firm associations common to the industry. The analysis seeks to 
evaluate the feedback effects of performance on the structure of the 
industry. The competitive impacts of one common institutional ad- 
aptation, joint bidding groups, is analyzed in the market for Federal 
Outer-Continental Shelf (OCS) oil and gas leases. Two potential 
market imperfections in the oil and gas exploration process were 
considered: (1) indivisibilities in the production and use of geologi- 
cal and geophysical information, leads to economies of scale; and 
(2) information produced, especially from exploratory drilling, spills 
over to other firms. The spillover benefit from exploratory drilling 
occurs because drilling results often cannot be excluded from 
nearby leaseholders. The problem of information spillovers has 
been aggravated by land-ownership patterns and governmental leas- 
ing policies which have fragmented lease holdings across reser- 
voirs. This study examines the issue of information spillovers as it 
relates to the organization of the industry. The results of this study 
have immediate policy implications for the methods and regulation 
of leasing publicly held oi] and gas resources. The findings also 
have significance for the special tax and regulatory provisions 
granted the small petroleum companies. 


20311 Private sector viewpoint on the deployment of a 
US synfuels industry. Bowen, W.J. pp 17-31 of Deploying a 
synfuels industry. Hall, G.M.H. Chicago, IL; Institute of 
Gas Technology (1980). 

From 39. annual meeting of members and of the board of 
trustees of the institute of gas technology; Chicago, IL, USA (13 
Nov 1980). 

This paper discusses what alternative sources of gas supply 
are needed, what some of the most promising types of alternative 
gas supply sources might be, and what the contribution of each of 
these sources might be. The benefit of reducing oil imports into US 
is quantified. A breakdown is offered of the world, US, and Middle 
East nonrenewable energy resources. Supplemental gas supply from 
new technologies is considered. The government's responsibility to 
foster a proper economic environment is pointed out. 8 tables. 
(DLC) 


20312 Future role of fossil fuels. LeGassie, R. (Dept. of 
Energy, Washington, DC). Proceedings of the American 
Power Conference ; 42: 17-20(1980). (CONF-800424—). 

From American power conference; Chicago, IL, USA (21 
Apr 1980). 

The Federal budget request for fossil-energy R and D passed 
the $1 billion mark in fiscal year 1981, but that is only a little over 
1% of the sum spent to buy foreign oil. Coal and conservation offer 
the best transition to an oil-independent era. New policies to 
expand the use of coal include the Fuel Use Act of 1978 and the 
appropriation of resources to displace a million barrels of oil equiv- 
alent by 1990 through plant conversions and improved coal-com- 
bustion technology. Demonstrations of the industrial-size fluidized- 
bed boiler and coal-oil fuel mixtures are already occurring, while 
the long-term role of coal is linked to the synthetic-fuels effort. 
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Several synthetic-fuel demonstration plants, some already complet- 
ed, are the first step to commercialization. Another large compo- 
nent of coal development will be the export market. (DCK) 


20313 Update of Georgetown experience: fluidized-bed 
combustion. Gamble, R.L.; McCloy, W.J. (Foster Wheeler 
Energy Corp., Livingston, NJ). Proceedings of the American 
Power Conference ; 42: 923-931(1980). (CONF-800424—). 

From American power conference; Chicago, IL, USA (21 
Apr 1980). 

The operation of Georgetown University’s fluidized-bed fa- 
cility has shown that fluidized-bed combustion of high-sulfur coal 
can be carried out in a highly populated urban area while meeting 
strict pollution-emissions regulations. Although some operating dif- 
ficulties were experienced, these difficulties are typical startup 
problems encountered during the initial operation of a new facility 
and are not considered serious. Upon correction of difficulties with 
the fines-reinjection system, long-term reliable operation at good 
boiler efficiency should result. 2 references, 10 figures, 5 tables. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 20311 


20314 Deploying a synfuels industry. Hall, G.M.H. Chi- 
cago, IL; Institute of Gas Technology (1980). 46p. (CONF- 
801190—). 

From 39. annual meeting of members and of the board of 
trustees of the institute of gas technology; Chicago, IL, USA (13 
Nov 1980). 

Three talks by Bernard S. Lee (IGT), Ruth M. Davis (US 
DOE), and W.J. Bowen (Transco) address synthetic fuels and their 
commercialization. A panel discussion follows these talks. A lun- 
cheon address by Charles B. Curtis, FERC chairman, is included. 
(DLC) 


20315 Energy R and D for a synfuels industry. Lee, B.S. 
(Inst. of Gas Technology, Chicago, IL). pp 3-8 of Deploy- 
ing a synfuels industry. Hall, G.M.H. Chicago, IL; Institute 
of Gas Technology (1980). 

From 39. annual meeting of members and of the board of 
trustees of the institute of gas technology; Chicago, IL, USA (13 
Nov 1980). 

Continuity in energy R and D is needed. A broad base of 
energy supply sources should be developed. The US energy R and 
D program is compared with the programs of other countries. A 
deployment plan for synthetic fuels plants is proposed in which 
synthetic fuel gas from Eastern fossil resources would make up at 
least half the target goal. (DLC) 


20316 Federal government viewpoint on the deployment 
of a US synfuels industry. Davis, R.M. (Dept. of Energy, 
Washington, DC). pp 9-15 of Deploying a synfuels industry. 
Hall, G.M.H. Chicago, IL; Institute of Gas Technology 
(1980). 

From 39. annual meeting of members and of the board of 
trustees of the institute of gas technology; Chicago, IL, USA (13 
Nov 1980). 

The most difficult part of the process between R and D and 
the final product is the transition from demonstration to production. 
The manner in which industry and government work together de- 
pends on whether the government is a consumer or it sets market- 
place goals. With regard to the energy situation, the US should not 
look for a single answer. The substitution of industrialized for com- 
mercialize is suggested. The US DOE has made nine awards for 
feasibility studies for high-, medium-, and low-Btu gas production, 
and two awards for cooperative agreements for high-Btu gas. The 
Synthetic Fuel Corporation has been formed. (DLC) 


20317 Some fuel for thought on synfuels. Curtis, C.B. pp 
39-46 of Deploying a synfuels industry. Hall, G.M.H. Chica- 
go, IL; Institute of Gas Technology (1980). 

From 39. annual meeting of members and of the board of 
trustees of the institute of gas technology; Chicago, IL, USA (13 
Nov 1980). 
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There is a need for government support, including subsidy, 
for synthetic fuels development. The legal, market, and other obsta- 
cles to such development mandates such support, such as the gov- 
ernment assistance which was furnished to the railroad construction 
in the 19th century. Decision-making mechanisms are needed as 
machinery for cutting through legal thickets for the Synthetic Fuels 
Corporation. (DLC) 
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REFER ALSO TO CITATION(S) 19937, 20169, 20170, 20275, 20304, 20395 


20318 (CONF-801107—71) Electricity’s role in the econ- 
omy. Starr, C. (Electric Power Research Inst., Palo Alto, 
CA (USA)). 1980. 20p. NTIS, PC A02/MF AOl. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

The role of electric power as a means of converting a vari- 
ety of primary energy sources into productive power and as an 
end-use of energy which can be controlled to promote energy con- 
servation by both decreased consumption and by increased efficien- 
cy of electric power use is discussed in terms of the effects of US 
electric power supply on worker productivity, gross national prod- 
uct (GNP), economic growth, income levels, and lifestyle. The 
amount of electric power generating capacity, using coal and nucle- 
ar fuels, required to meet power demands in 2000 AD, assuming 
GNP growth rates of 2.5% and 3.3%, are forecast. It is concluded 
that the prudent course for the US to follow is to plan for a surplus 
of generating capacity, and that the sooner deficiencies in capacity 
are corrected the better the economic health of the country will be. 
(LCL) 


20319 (DOE/EP—0005) National electric _ reliability 
study: technical study reports. (Oak Ridge National Lab., 
TN (USA); Brookhaven National Lab., Upton, NY (USA); 
SRI International, Menlo Park, CA (USA); Systems Con- 
trol, Inc., Palo Alto, CA (USA)). Apr 1981. Contract 
AC02-76CH00016;W-7405-ENG-26;ACO1- 
77ET29213;AC01-78RG06359. 588p. NTIS, PC A25/MF 
AOI. 

Ten major studies are included in this report; a separate ab- 
stract was prepared for each. In addition, there are 4 appendices 
related to reliability, namely: (A) Load and Generation Uncertain- 
ty, by Norton Savage, DOE; (B) Comparison of Service-Interrup- 
tion Cost Studies, by Dr. Gay Lamb, DOE; (C) Impact of Large- 
Scale Fuel-Supply Disruptions on Regional Electric-Power Reli- 
ability, by Anthony J. Como and Mark Gielecki, DOE; and (D) 
Reliability Effects of the 1980 Florida Conservation Act, by Wil- 
liam E. Scott and Thomas R. Hitz, Jr.,. DOE. (LCL) 


20320 (DOE/EP—0005, pp 1-49) Electric utility indus- 
try: past and present. Walldorf, S.P.; Markel, L.C. (Systems 
Control, Inc., Arlington, VA). Apr 1981. NTIS, PC A25/ 
MF AOl. 

In National electric reliability study: technical study reports. 

Section 209 of the Public Utility Regulatory Policies Act 
(PURPA) of 1978 requires the US Department of Energy to con- 
duct a study on the appropriate level of reliability the Nation's elec- 
tric utilities should maintain. This report for the National Electric 
Reliability Study provides relevant background information on the 
present technical structure of the electric power system, historical 
data regarding utility growth and reliability, current utility planning 
and operating procedures, and detailed information on past electric 
utility performance. The report discusses the difficulties of consid- 
ering customer's cost due to unavailability of power for determin- 
ing appropriate electric-reliability levels. Bulk-power outage per- 
formance of the Nation's utilities are analyzed utilizing the DOE 
data base, while a small sample of utilities was surveyed for data on 
low magnitude distribution level outages. The data indicate that 
from the end-user perspective, electric system performance appears 
good, with most customers being served most of the time. Outages 
that do occur are typically short in duration, averaging about one 
hour. They are small in magnitude, with 80% of all interruptions 
due to distribution problems. A slight deteriorating performance 
trend is noted for both low-magnitude and bulk-power interrup- 
tions. 
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20321 (DOE/EP—0005, pp 51-142) Alternative methods 
for achieving given power-system reliability levels. Yamayee, 
Z.A.; Boardman, R.W.; Khan, S.U.; Ma, F.S. (Systems Con- 
trol, Inc., Palo Alto, CA). Apr 1981. NTIS, PC A25/MF 
AOl. 

In National electric reliability study: technical study reports. 

Competing electrical-generating alternatives contributing to 
the overall reliability level of a utility system are examined as to 
their relative cost-effectiveness. Three principal issues raised by 
Section 209 of the 1978 Public Utility Regulatory Policy Act 
(PURPA) are considered. They are: When there is a need for addi- 
tional generating capacity, is it cost-effective to: (1) use small unit 
sizes rather than fewer large units of similar total megawatt capac- 
ity; (2) use intermittent and unconventional generating units in 
place of some conventional units; (3) use generation in decentral 
rather than central applications. The study results show that the 
cost-effectiveness of alternative generation technologies in achiev- 
ing a desired level of system reliability depends on the mix of exist- 
ing generation and the projected load to be served. In a static 
system with little or no load growth, small-sized peaking units with 
low capital cost and limited operating hours are the most cost-ef- 
fective alternative in meeting a specified reliability level. In a dy- 
namic system that experiences load growth, a utility will typically 
add a mix of generation types. The results of this study indicate 
that large-sized coal-fired generating units are generally the most 
cost-effective plant additions for dynamically growing systems. The 
large-sized coal units provide significantly lower total-system pro- 
duction costs. In addition, the large-sized coal units provide a great- 
er contribution to system reliability per megawatt of capacity in- 
stalled than the larger base-load generating units. 


20322 (DOE/EP—0005, pp 199-246) Procedures for as- 
sessing strategic reliability and power-system vulnerability. 
Apr 1981. NTIS, PC A25/MF AO1. 

In National electric reliability study: technical study reports. 

This study examines the selection of power-system expansion 
strategies that cost-effectively provide the appropriate level of stra- 
tegic reliability during energy and/or capacity shortages. Strategic 
reliability, as used in this study, refers to the vulnerability of the 
power system to uncertain fuel-supply disruptions. Vulnerability is 
measured by the amount of unserved energy and the dollar value of 
socio-economic loss that would result as a consequence of the fuel- 
supply disruption. The duration of a disruption in this study refers 
to a period of one month to one year. In order to assess the strate- 
gic reliability goals of this study, a capacity planning model was de- 
veloped that has the following features: (1) it incorporates uncer- 
tainty in fuel availability; (2) it provides a proper representation of 
expected outage costs associated with a capacity expansion plan; 
and (3) it accounts for uncertainty in peak load - i.e., ensures a 
specified level of peak reliability. The principal results from this 
study indicate that: fuel diversification merits consideration as a 
means to mitigate the effects of uncertain fuel supplies; the cost-ef- 
fectiveness of intertie capacity as a means to reduce the effects of 
fuel uncertainty depends on the capital cost of intertie additions, 
the cost of emergency imports, and most importantly, upon the 
availability of excess generating capability and energy from neigh- 
boring regions; and fuel stockpiles are a cost-effective means of buf- 
fering a power system from the social costs triggered by potential 
fuel-supply disruptions. Finally, the analysis reveals that the higher 
the costs of an outage the greater the investment in the capacity- 
expansion plan. 


20323 (DOE/EP—0005, pp 337-366) Short-term cost of 
electricity-supply interruptions. Yabroff, I. (SRI Internation- 
al, Menlo Park, CA). Apr 1981. NTIS, PC A25/MF AOI. 

In National electric reliability study: technical study reports. 

SRI International has modeled the upper- and lower-bound 
costs of electrical-service interruptions in four US regions for 21 in- 
dustrial, 7 commercial, and 1 residential categories. Industrial and 
commercial consumer costs include value-added loss resulting from 
foregone production and services, spoilage, cleanup and recovery 
costs; and the cost of standby power. Residential costs include the 
value for leisure time lost and the amount residential consumers are 
willing to pay to avoid an interruption. Service interruptions are 
described in terms of duration, time of day, day of the week, 
season, and region of occurrence. A sensitivity analysis of major 
parameters is described. Interruption costs are compared on a 
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dollar per kilowatt-hour basis with the results of previous studies. 
In sum, the study has disaggregated consumer categories, interrup- 
tion effects, and occurrence parameters much more than did previ- 
ous work. 


20324 (DOE/EP—0005, pp 367-430) Socio-economic 
costs of prolonged electricity shortages. Allentuck, J.; Car- 
roll, O.; Schnader, M.; Van Valkenburg, K. (Brookhaven 
National Lab., Upton, NY). Apr 1981. NTIS, PC A25/MF 
AOl. 

In National electric reliability study: technical study reports. 

An estimate is presented of the socio-economic costs of long- 
term electricity shortages arising as a consequence of energy-supply 
disruptions such as might accompany an Arab oil embargo, a pro- 
longed coal-miners’ strike, a drought in the Northwest, or a wide- 
spread shutdown of nuclear power plants. It focuses on economic 
loss in four regions of the country and examines effects on a sector- 
by-sector basis. The costs of long term electricity shortages depend 
on the manner in which the burdens of demand curtailment are al- 
located. The approach adopted in this study is the minimization of 
regional economic cost by the application of a linear program. This 
approach is shown to reduce economic loss significantly over that 
which is estimated to occur when curtailment plans mandate equal 
percentage cut-backs in all consuming sectors, the approach typical 
of most existing state plans. 


20325 (DOE/EP—0005, pp 431-466) Survey of attitudes 
and experience relating to electric-power interruptions. 
Harver, D.D.; Langley, G.J.; Forrest, A.S. (Radian Corp., 
Austin, TX). Apr 1981. NTIS, PC A25/MF AOl1. 

In National electric reliability study: technical study reports. 

Results are presented of a consumer survey of perceptions 
and attitudes of residential consumers concerning appropriate levels 
of electric reliability. The study is part of the National Power 
System Reliability Study mandated by Section 209 of the Public 
Utility Regulatory Policies Act of 1978 (PURPA). The survey of 
1439 residential customers was conducted in three of the regions in- 
cluded in the Reliability Study which experienced major electric- 
service interruptions in 1978 and 1979. Specifically, interviews were 
conducted by telephone and in person in Boston, Detroit, Roanoke, 
and San Diego. The survey supports the intent of the Reliability 
Study to evaluate the tradeoffs between the consequences to the 
consumer of not having the desired level of service reliability and 
the costs of supplying electricity at that desired level. The survey 
asked specific questions about the value of reliability and the will- 
ingness to accept periodic service interruptions. Tangible and intan- 
gible costs associated with service interruptions were identified. 
Also, consumer suggestions of ways to reduce public disruption and 
economic loss were sought. An overall conclusion of this study is 
that residential consumers are generally pleased with the service of 
their electric utilities in the four areas studied as measured by their 
perceptions of responsiveness and dependability. They do not want 
to increase the reliabilgy of their service if it means greater cost. 
Problems caused by service interruptions in the four areas are per- 
ceived as relatively mild and do not warrant any significant 
changes in the way utilities operate. However, if people cound save 
as little as 10% on their electric bill by having their water heater 
and air conditioner briefly turned off automatically by the utility in 
the afternoon, most would do so. Finally, few suggestions were 
made for additional activities by government to reduce the impacts 
of service interruptions. 


20326 (DOE/EP—0005, pp 467-512) Determining appro- 
priate levels of generation-system reliability. Kuliasha, M.A.; 
Greene, S.R.; Poore, W.P. (Oak Ridge National Lab., TN). 
Apr 1981. NTIS, PC A25/MF AOl. 

In National electric reliability study: technical study reports. 

This study specifically addresses the issue of the appropriate 
level of generation reliability. The approach taken is to attempt to 
calculate a set of reliability measures that reflect reliability as per- 
ceived by the consumer, translate these reliability measures into the 
costs that might be incurred by consumers as a result of generation- 
caused outages, and balance these expected outage costs with the 
costs of supplying various levels of generation system reliability. 
Four regions, the East Central region, the New England area, a 
southeastern area, and the Southern California-Southern Nevada 
area, of the country were selected for analysis. The results of these 
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analyses show that, for these four regions, consumer outage costs 
are not a factor in determining the most-economic reserve margin. 
Supply-cost considerations alone dictated reserve margins which 
are significantly higher than present values, and which result in 
high levels of reliability. The recommended reserve margins for 
each of the regions were found to be insensitive to whether only 
coal or nuclear units were added. Further, the results for the heav- 
ily oil-dependent regions were found to be relatively independent 
of capital-cost estimates, load growth, and generating-unit produc- 
tivity. For regions less heavily dependent on oil, the results indicat- 
ed that higher capital costs and higher generating-unit productivity 
would reduce the economic reserve margin. Lower load growth in 
such regions increased the economic reserve margin by delaying 
the displacement of uneconomic generation. 


20327 (DOE/RG/00335—04) Discussion series on 
PURPA related topics: load management. Sturgeon, J.I. 
(City Utilities of Springfield, MO (USA)). Aug 1980. Con- 
tract FC01-77ZZ00335. 102p. NTIS, PC A06/MF AO1. 

The Discussion Series on PURPA Related Topics is com- 
posed of five volumes: Metering, Billing, Information to Customers, 
Load Management Techniques and Master Metering. These reports 
are based on twenty-five Demonstration and Implementation pro- 
jects sponsored and directed during the past five years by the US 
Department of Energy, Office of Utility Systems. Each of the 
topics bears directly on one or more of the federal standards con- 
tained in the Public Utilities Regulatory Policies Act of 1978 
(PURPA). This volume, Load Management Techniques, relates pri- 
marily to the Time-of-Day rates standard, PURPA IB(d)3. The ex- 
periences related in this report deal, in part, with the procedures 
and equipment which are affected when time-of-day rates are im- 
plemented. One goal of this report is to describe how people in a 
variety of settings have dealt with the many practical issues in load 
management. Another is to highlight the lessons and summarize the 
experiences of the Project participants. This report does not stand 
as a manual nor provide prescriptive guidelines on how to deal 
with the topic. Rather it offers an account for those charged with 
the responsibility of implementing PURPA requirements to learn 
from the insights and problems which occurred during the Rate 
Demonstration projects. 


20328 (EPRI-EA—1729-SR) Problems of electric-utility- 
load forecasting: proceedings of the 1979 EPRI load-forecast- 
ing symposium. Crow, R.T. (ed.). (Applied Forecasting and 
Analysis, Inc., Los Altos, CA (USA)). Mar 1981. 367p. 
(CONF-7906208—). NTIS, PC A1l6/MF AO1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

Sixteen papers were presented at the meeting. A separate ab- 
stract was prepared for each paper. (LCL) 


20329 (EPRI-EA—1729-SR, pp 1.1-1.25) Load-forecast- 
ing data sources and reliability: a rural electric cooperative 
perspective. Hirsch, H. (Cooperative Power Association, 
Minneapolis, MN). Mar 1981. NTIS, PC A16/MF AO1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

Data sources for electric-power load-forecasting models used 
by the Cooperative Power Association in Minnesota are discussed. 
The data used varies with the forecasting method, three of which 
are considered. The first method is prescribed by the Rural Electri- 
fication Administration's Power-Requirements Study. The second is 
an econometric model for residential and commercial/industrial 
energy use. The third, not yet fully developed, is an end-use model. 
The types of data required for each forecasting method, the criteria 
for judging the quality of data for each method, and the importance 
of the forecaster’s judgment in the selection and use of valid data 
are discussed. (LCL) 


20330 (EPRI-EA—1729-SR, pp 2.1-2.10) Large industri- 
al data problems. Nelson, D.M. (Wisconsin Public Service 
Corp., Madison). Mar 1981. NTIS, PC A16/MF AOI. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

Problems encountered in obtaining electric power demand 
data for load forecasting from large commercial and industrial cus- 
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tomers, i.e., over 1000-kW peak demand, and solutions to the prob- 
lems that have worked for the Wisconsin Public Service Corpora- 
tion are discussed. (LCL) 


20331 (EPRI-EA—1729-SR, pp 4.1-4.8) Regulator’s per- 
spective on forecasting. Bower, R.S. (New York Public 
Service Commission, Albany). Mar 1981. NTIS, PC A16/ 
MF AOl. 

From 2. EPRI symposium on electric utility load forecast- 


ing; Denver, CO, USA (Jun 1979). 

The perspective of one New York Public Service Commis- 
sioner, who must deal with electric power ratemaking, on power- 
demand forecasting is presented. This perspective on forecasting is 
shaped by the New York Commission's use of a fully forecasted 
test year and is expressed in terms of relevant breadth, verification, 
and consistency. Forecasting, both short- and long-term, is not only 
an essential process for utility decision making but also an unavoid- 
able part of the ratemaking process. If forecasts are going to be of 
greatest service to a commissioner in evaluating the proposals of 
utilities and the arguments of intervenors, then the models that pro- 
duce them must estimate behavioral relationships at issue in rate 
cases; the true forecast accuracy rather than the fit must be offered 
to support the model, and the rate-case policy choices must be 
screened for consistency with the behavioral relationships. Data 
limitations may make it difficult to accomplish these things. But the 
science of forecasting and the art of forecasters are continuing to 
progress. The progress will certainly permit more to be drawn 
from the data that are available and will shape the data that will 
become available. (LCL) 


20332 (EPRI-EA—1729-SR, pp 5.1-5.8) Perspective on 
load forecasting. Miller, E.S. (Colorado Public Utilities 
Commission, Denver). Mar 1981. NTIS, PC A16/MF AOl1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

The views of one Colorado Public Service Commissioner on 
the development of sophisticated models for forecasting electric- 
power demand, the economic impact of inaccurate forecasts in 
terms of power-plant investments and rate structures, and the need 
for reliable forecasts based on sound, applicable data are discussed. 
(LCL) 


20333 (EPRI-EA—1729-SR, pp 6.1-6.11) Regulator’s 
perspective on forecasting. Haines, F.D. (Dept. of Energy, 
Washington, DC). Mar 1981. NTIS, PC A16/MF AO1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

The views of a Federal regulator for the Office of Utility 
System in the Economic Regulatory Administration on power- 
demand forecasting are presented, and the aspects of forecasts that 
particularly concern regulators are discussed. These aspects include 
identification of assumptions used in the forecasts, the weight given 
to historical use data, and the use of economic, political, and demo- 
graphic factors. (LCL) 


20334 (EPRI-EA—1729-SR, pp 7.1-7.51) Electric load 
forecasting: probing the issues with models. Mar 1981. NTIS, 
PC A16/MF AOI. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

Forecasts of peak load (kilowatts) and electricity consump- 
tion (kilowatt-hours) are the starting points in the electric-utility 
planning cycle. As the lead times required to add new generation 
capacity have lengthened, and the costs of new capacity have risen, 
the importance of forecasting has increased substantially. At the 
same time, the growth of electricity consumption has broken with 
past trends and the uncertainty of forecasting has widened. To help 
utilities deal with the new complexities and uncertainties of fore- 
casting, the Energy Modeling Forum (EMF) has examined several 
forecasting issues with 10 current models. This report presents ob- 
servations from that investigation and recommendations for improv- 
ing the quality and use of forecasting methods. 


20335 (EPRI-EA—1729-SR, pp 8.1-8.12) Exploring ex- 
isting model capability by model comparisons and assess- 
ments. Geraghty, D. (Electric Power Research Inst., Palo 
Alto, CA). Mar 1981. NTIS, PC A16/MF AO. 
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From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

The Systems Program in EPRI’s Energy Analysis and Envi- 
ronment Division is charged with integrating economic and envi- 
ronment inputs to provide analysis and information to three client 
groups - R and D planners in EPRI, utility analysts and decision- 
makers, and the public. This paper is focused on the utility client 
group. Much of the work involves the development and/or use of 
computer models. Obviously, knowledge about the capability and 
reliability of the models used is central to confidence in their re- 
sults. There are a number of ongoing research projects in the Sys- 
tems Program whose theme is the evaluation and analysis of these 
existing models. This paper concentrates on model comparisons and 
assessments. In particular, the work of the newly instituted Utility 
Modeling Forum (UMF) will be highlighted. 


20336 (EPRI-EA—1729-SR, pp 9.1-9.23) Adapting state 
and national electricity-consumption forecasting methods to 
utility service areas. Swift, M.A. (Booz, Allen and Hamil- 
ton, Inc., Washington, DC). Mar 1981. NTIS, PC Al6/MF 
AOl. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

EPRI is sponsoring a project to determine the feasibility of 
adapting the methods developed for state and national forecasting 
to utility service areas. The ultimate objective of this study is to 
provide guidance to utilities that desire to extend their forecasting 
capability in one or more of the directions developed in the nation- 
al models. Thus, the final product of such a project will be a report 
that can guide utility efforts to implement these techniques by iden- 
tifying the problems that are likely to be encountered, evaluating 
potential approaches to these problems that are likely to be encoun- 
tered, evaluating potential approaches to these problems, and as- 
sessing the appropriateness or usefulness of the methods. The study 
has been divided into two phases. The first phase consists of the 
selection of the models and a preliminary assessment of the feasibil- 
ity of adapting them to utility service areas. The second phase will 
consist of actual adaptation efforts and preparation of a report for 
use by other utilities. The first phase is reported here and provides: 
a detailed discussion of the approach to be used and the design of 
the project; a discussion of the criteria to be used to evaluate the 
adaptability of the methods; a description of the models to be 
adapted and an assessment of the adaptability of the methods; and a 
description of the research that remains to be completed. (LCL) 


20337 (EPRI-EA—1729-SR, pp 10.1-10.14) New direc- 
tions in load forecasting with emphasis on time-of-use analy- 
sis. Aigner, D.J. (Univ. of Southern California, Los Ange- 
les). Mar 1981. NTIS, PC A16/MF AOl1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

Fueled by efforts on the part of government and state regu- 
latory agencies to focus attention on load-management strategies as 
an alternative to peak-generating capacity, a great deal of attention 
has been paid recently to load-forecasting methodology. Such mat- 
ters have arisen naturally in the process of analyzing data emanat- 
ing from the various time-of-use (TOU) experiments now in exist- 
ence, but there the orientation is primarily on estimation of custom- 
er response to TOU rates and not on forecasting per se. But the 
two endeavors are closely linked. In addition, methods for im- 
proved load forecasting have developed independently, in response 
to closer scrutiny of forecasts by regulatory agencies and interve- 
nors in rate proceedings and in requests for authority to build new 
generating capacity. Here, the most interesting and potentially 
useful methods that have surfaced in recent published research are 
surveyed briefly. The distinction between econometric and time-of- 
use approaches to load forecasting are discussed in detail. The ori- 
entation of forecasting toward an aggregate, i.e., system level, or 
toward a disaggregate, i.e., consumer-class level is examined. The 
current state-of-the art in load forecasting is described, and guide- 
lines are given for the development of adequate forecasting models 
and methods now and in the near future. (LCL) 


20338 (EPRI-EA—1729-SR, pp 11.1-11.43) Dynamic 
method for evaluating Union Electric's hourly demands. Wulf, 
E.C. (Union Electric Co., St. Louis, MO). Mar 1981. NTIS, 
PC Al16/MF AOI. 
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From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

The development over a 20-yr period of a method for pre- 
dicting hourly power demands for the Union Electric Company in 
St. Louis is described. Power demand has two basic components: 
base demand and temperature-sensitive demand. In addition, both 
of the components are affected, among other variables, by whether 
a given day is a normal working day, a weekend day, or a holiday. 
Taking into account temperature statistics for over 60 years, and 
power-load data from 1965 to 1978, a method was developed for 
calculating the peak demand for any given day as a function of the 
minimum peak demand for the year and the difference between the 
annual peak demand and the minimum peak demand for the year. 
Using this system to predict power loads in 1975, the average error 
in predicting vs actual loads was 2.09%. (LCL) 


20339 (EPRI-EA—1729-SR, pp 12.1-12.14) Forecasting 
load-duration curves through simulation of hourly loads. 
Johnstone, D.E.; Willer, A.N. (Union Electric Co., St. 
Louis, MO). Mar 1981. NTIS, PC A16/MF AOl1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

The use of the POSPRED technique to develop electric 
power load duration curves for the year 2000 is described. (LCL) 


20340 (EPRI-EA—1729-SR, pp 13.1-13.19) Impact of 
residential-conservation program on hourly load forecasts. 
Maxwell, L.C.; Walker, B.H. (Tennessee Valley Authority, 
Chattanooga). Mar 1981. NTIS, PC Al6/MF AO1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

The Tennessee Valley Authority (TVA) has developed a 
broad range of residential-conservation programs which include: 
low-cost loans for retrofitting existing homes for better thermal in- 
tegrity, a new home program of better standards for thermal integ- 
rity, a heat-pump program to replace electric-resistance heating in 
existing houses and new homes, a solar-water- and space-heating 
program, and a biomass program to replace electric space heating 
with woodburning stoves. In forecasting the impact on hourly 
loads of conservation programs, there are three important prob- 
lems: (1) there is a great deal of uncertainty concerning likely ac- 
ceptance of penetration in the market of a given conservation pro- 
gram; (2) the forecaster must be able to identify the load changes 
from a conservation program that are due to changes in the price 
of electricity and those due to the program itself; and (3) there are 
very little data on the impact on electric load of various conserva- 
tion programs - a data base for estimating changes has to be identi- 
fied. To forecast the impact of conservation in the residential 
market, each of these problems has to be resolved for each conser- 
vation program. Each of these problems is discussed. The home- 
weatherization and heat-pump programs result in reduced winter 
peak loads and almost eliminate the winter-summer peak differential 
in the TVA region. The solar water heaters reduce the overall 
demand and shift the peak load to off-peak periods. It is forecast 
that the residential-conservation programs will improve the annual 
load factor by six percentage points in 1990 and seven percentage 
points in 2000. (LCL) 


20341 (EPRI-EA—1729-SR, pp 14.1-14.11) Efficient es- 
timation of forecasting models. Russell, L.W. (Economic and 
Engineering Services, Inc., Bellevue, WA). Mar 1981. 
NTIS, PC Al6/MF AO1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

The purpose of this paper is to illustrate an easy, inexpen- 
sive, but seldom-applied technique for estimation of regression rela- 
tionships under nonrestrictive lag and error-structure assumptions 
used in power-demand-forecasting models. Application of this tech- 
nique (or similar ones) should help ameliorate the difficulties associ- 
ated with simple regression analysis mentioned previously. The 
general statistical model to be employed is described. A specific 
empirical illustration, applying the approach to weather normalize 
an annual utility load curve, is presented. It is concluded that 
simple regression analysis will be inefficient when the spectrum of 
the regression residuals is not constant. In many utility applications, 
a nonconstant residual spectrum is implied by model formulation. 
This is especially true when univariate adjustments for weather, 
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rates, or seasonality are being performed. Recent empirical evi- 
dence has indicated that the applications of inefficient estimation 
procedures can result in erroneous conclusions. Application of the 
technique suggested and illustrated here should under very general 
assumptions, lead to the efficient estimation of forecasting models. 


20342 (EPRI-EA—1729-SR, pp 15.1-15.17) Effect of 
energy-efficiency standards and a phantom load on a utility. 
Homard, R.B.; Wood, C.W. (Arkansas Power and Light 
Co., Little Rock). Mar 1981. NTIS, PC Al6/MF AOl1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

The Arkansas Power and Light Company, which is an oper- 
ating company of Middle South Utilities, has reviewed the impact 
of energy-efficiency standards and a phantom load on its energy 
sales and load forecasts. The results as they pertain to the residen- 
tial class of customers are presented and summarized. A new nonin- 
tegrated engineering end-use model was developed to review the 
vintage and weighted kilowatt hour consumption of each of a 
group of appliances; the basic methodology is discussed. The nu- 
merical results depend upon company-specific data. Such data 
would give somewhat different results for other companies and for 
companies in other regions of the nation. The primary purpose of 
this paper is to present the vintage approach before integrating the 
methodology in the MSU/AP and L econometric model used to 
project future electric energy sales and demands through the year 
2003. Only two specific appliances, air conditioners and the electric 
car, are analyzed in detail, although the methodology is universal 
and has been used for other appliances. The results show that im- 
proved energy-efficiency standards will be to reduce the growth 
rate of utility-energy sales significantly which, in turn, will lessen 
the requirements for additional fuels and revenues. The application 
of energy-efficiency standards and the use of the electric car raise 
the load factor for the utility which has the benefit of better utiliza- 
tion of generating transmission, and distribution facilities. This 
lowers the revenue requirement from the customer. The addition of 
individually owned electric cars will not impact the load forecast 
appreciably in the next fifteen years. (LCL) 


20343 (EPRI-EA—1729-SR, pp 16.1-16.38) Use of a 
synthetic load-curve-estimation technique as an alternative to 
load research. Viren, M. (Univ. of Missouri, Columbia). Mar 
1981. NTIS, PC A16/MF AO1. 

From 2. EPRI symposium on electric utility load forecast- 
ing; Denver, CO, USA (Jun 1979). 

In 1976, the Missouri Public Service Commission ordered all 
the private electric utilities under its jurisdiction to begin a program 
of load research. It became apparent that such a program was not 
cost-effective for some of the smaller utilities. As a result, an alter- 
native method had to be developed that could provide reasonable 
estimates of hourly load profiles of customer classes, without re- 
quiring the expense associated with metered load-research pro- 
grams. A synthetic approach was developed that would construct 
customer load profiles utilizing monthly kilowatt-hour information 
on large samples of customers. Since its development it has become 
apparent that this procedure has applications to areas other than 
load research. In particular, it can be used as a device to measure 
the impact of regulations and standards of home appliances and 
home insulation on utility load. The synthetic load-curve-estimating 
technique, its application as an alternate to load research, and its 
use as a method to measure the impacts of standards and regula- 
tions on the electricity utility load are explained and discussed. It is 
concluded that the synthetic load-curve-estimating technique is not 
a device to replace actual load research. It is, however, a less-ex- 
pensive alternative for some utilities who are small enough that the 
cost of load research would be prohibitive and unjustified. It also 
offers several other advantages in that it can be used to estimate the 
cost-effectiveness of load-control devices and insulation programs. 
It can also be utilized to weather-normalize energy sales by rate 
class and to provide a method of checking and adjusting load-re- 
search data borrowed from one utility in lieu of load-research re- 
sults of one’s own. 


20344 (EPRI-EA—1821-SY) Potential for load manage- 
ment in selected industries. Summary report. Stern, K. 
(Chem Systems, Inc., New York (USA)). Apr 1981. 58p. 
NTIS, PC A04/MF AOl1. 
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A summary evaluation of the technical and economic feasi- 
bility of altering existing load shapes in seven industrial operations 
was performed. The industries studied were: petroleum refining; 
chlorine/caustic production; steel production; cement production; 
aluminum production; paper production; and pipelines. The ap- 
proach employed included a good deal of participation by industry 
representatives, and data were provided by three to six operating 
plants per industry. Technically feasible load management strategies 
were developed for each process studied, and the cost effectiveness 
of each strategy was evaluated. The strategies generally fall in the 
categories of changes in process technology, changes in plant pro- 
duction schedules, changes in scheduling of off-site activities, or in- 
creased self-generation of electric power. In all, seventeen individu- 
al strategies were developed for the seven industries studied. Of 
these, seven were found to offer significant potential for load man- 
agement in the applications analyzed. 


20345 (NP—25382) Electric Utility Rate Design Study: 
cost-benefit analysis of load-management options. Wood, A.J. 
(Power Technologies, Inc., Schenectady, NY (USA)). 9 
Dec 1980. 332p. EPRI, Palo Alto, CA. 

This report summarizes the methodology used by Power 
Technologies, Inc. (PTI) and the staff of the Northern States 
Power Company (NSP) to develop the cost and cost-benefits of a 
potential load-management scheme for NSP. In this methodology 
costs are defined as the present value of the reverse required to in- 
stall and operate the load-management system. The cost-benefit is 
the present value of the net change in all future revenue require- 
ments for the entire electric power system after the proposed load- 
management plan is implemented. The load-management scheme 
used to illustrate the methodology involved the direct control of air 
conditioning, water heaters, and the use of storage heating for a 
fraction of the NSP load over the 15-year period from 1980 to 
1995. The economic-analysis procedure used is identical to that 
practiced by system-planning engineers in electric utilities. The al- 
teration of customers’ load patterns by means of direct (or indirect) 
load management will affect all portions of the electric power 
system, the operating costs associated with supplying the load 
energy, and the revenues required to support the investment in 
facilities to meet the expected load growth. This study examines the 
altered-system expansion plans and resulting changes in costs. In- 
cluded as a supplement is a Comments on evaluation of the PTI 
report by the Rate Design Study Advisory Group IV. 


20346 (NP—25385) Electric Utility Rate Design Study: a 
comparison of rate-design alternatives developed by Ebasco 
Services and National Economic Research Associates for the 
Virginia Electric and Power Company. (Temple, Barker and 
Sloane, Inc., Lexington, MA (USA)). 19 Mar 1979. 60p. 
EPRI, Palo Alto, CA. 

This report analyzes time-differentiated rates prepared for 
Virginia Electric and Power Company (VEPCO) to identify major 
causes of differences in costs and rates developed by Ebasco Serv- 
ices, Inc. and National Economic Research Associates (NERA). In 
general, these differences can be attributed to one of three causes. 
First, some differences reflect discrepancies between the data used 
by Ebasco and by NERA. A second cause of differences between 
the costs and rates derived from the VEPCO study is the applica- 
tion of judgment. Finally, the rate-design procedures used by the 
two consultants are inherently different in some important ways. 
The purpose of this report is to specify the differences in results 
that are due to differences in the rate-design procedures. The 
reader is warned of four important limits on the scope of this 
report: (1) this effort is not extensive enough to provide a complete 
reconciliation of the Ebasco and NERA methodologies; (2) norma- 
tive statements about which methodology is correct or preferable 
are avoided because the objective is to provide a common frame- 
work for understanding key differences and important issues; (3) 
while in may instances data are presented for the entire Virginia 
Electric and Power Company, the residential service class is treated 
in greater detail than other service classes; and (4) although other 
methods were applied by Ebasco, only NERA’s time-differentiated 
marginal-cost study is contrasted with Ebasco’s Period II time-dif- 
ferentiated accounting-cost study. 
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20347 Interactive computing helps utility planning engi- 
neers. Public Utilities Fortnightly ; 107: No. 6, 61-65(12 Mar 
1981). 

The Kentucky Utilities Company's computer systems are dis- 
cussed. The computers are used by Kentucky Utilities planning de- 
partment to determine the best ways for the company to meet its 
service obligations. A running history of peak loads is available on 
the terminals, along with information involving equipment out of 
service, load data, and power reserve. Other displays include statis- 
tical analysis of equipment availability, an efficiency graph used by 
costing experts to determine how well generators are performing, 
and a coal usage graph for monitoring fuel needs. (JMT) 


20348 Study on the demand for electricity and the vari- 
ation in the price elasticities for manufacturing industries. 
Chang, H.S. (Univ. of Tennessee, Knoxville); Chern, W.S. 
Journal of Economics and Business ; 33: No. 2, 122-131(Win 
1981). 

While recent studies on industrial demand for electricity 
have indicated that estimated price elasticities vary considerably 
among SIC two-digit industries, this study investigates the variabil- 
ity of demand elasticities at a further disaggregated SIC three-digit 
level. The dynamic model used here differs from the static models 
used in earlier studies in that both short-run and long-run elasticities 
are estimated. A specification of electricity demand, price equations 
for manufacturing industries, and estimation results are presented 
and variations in estimated price elasticities of demand among in- 
dustries are analyzed. The structural parameters are estimated si- 
multaneously by three-stage least-squares for each of the 15 major 
energy-consuming industries. Results show that demand elasticities 
vary substantially among industries and that the variation in price 
elasticities can be explained substantially by energy intensity, 
energy prices, and other pertinent variables. 31 references, 2 tables. 


20349 Proceedings of the American power conference. 
Chicago, IL; Illinois Institute of Technology (1980). 1186p. 
(CONF-800424—). $48.00. 

From American power conference; Chicago, IL, USA (21 
Apr 1980). 

This volume contains papers and addresses presented at the 
42nd Annual Meeting of the American Power Conference. The 
conference is an independent forum open to all persons interested 
in the generation, transmission, distribution or utilization of power, 
irrespective of society affiliations. It is sponsored by Illinois Insti- 
tute of Technology with the cooperation of several universities and 
societies. Thirty-five of the policy-type or less-technical papers 
were processed for the Energy Data Base (EDB) and Energy Ab- 
stracts for Policy Analysis (EAPA); 5 of these 35 abstracts will also 
appear in Energy Research Abstracts (ERA). The technical papers 
will be processed for EDB later. 


20350 Toward forging a consensus. Hanfling, R.I. (Dept. 
of Energy, Washington, DC). Proceedings of the American 
Power Conference ; 42: 6-10(1980). (CONF-800424—). 

From American power conference; Chicago, IL, USA (21 
Apr 1980). 

Mr. Hanfling observes that energy policy is more complex 
than the space program and the Manhattan Project because it oper- 
ates within the daily lives of every member of society and must be 
balanced with environmental, economic and employment needs. 
Positive steps should be taken, he feels, to reduce the regional po- 
larization of the search for the ideal solution, to work toward a na- 
tional consensus, and to eliminate the tyranny of political minor- 
ities. Facility-siting policy, for example, has been hampered because 
of an inability to compromise. A balance between optimism and 
pessimism will result in more-realistic energy policies that will lead 
to energy production. The power industry must come up with new 
creative solutions and approaches that view government in a part- 
nership instead of an adversarial light. (DCK) 
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20351 (WAOENG—80-19) Washington State energy use 
profile 1960 to 1980. Hinman G.; Alguire, F.; Devlin, T.,; 
Hanson, J.; Horton, D.; Olsen, D. (Washington State Univ., 
Pullman (USA)). Dec 1980. 175p. Washington State Energy 
Office, Olympia. 

A comprehensive energy data base for the state of Washing- 
ton is presented to provide energy suppliers, consumers, and policy 
makers with the most current energy data and information possible 
so that energy planning and policy decisions may be made on an 
informed basis. The first section provides an overview of demo- 
graphic and economic factors, energy use, energy resources, and 
prices. The second section provides greater detail on the uses, sup- 
plies, and prices of the principal energy resources used in the state. 
The third section focuses on electricity and describes uses, supplies, 
and prices for this intermediate energy form. The fourth section 
disaggregates energy consumption by users and provides additional 
detail on use in the residential, commercial, industrial, agricultural, 
and transportation sectors. The fifth section shows some compari- 
sons of actual figures with those appearing in some recent forecasts. 
(MCW) 
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REFER ALSO TO CITATION(S) 19942, 19943, 19944, 19945, 19947, 19948, 
19952, 19954, 19955, 19980, 19982, 20020, 20032, 20042, 20058, 20061, 20075, 
20085, 20094, 20097, 20099, 20286, 20298, 20307, 20397, 20451, 21125 


20352 (P—-500-80-012) Evaluation of renewable and al- 
ternative technologies (draft staff report). (California Energy 
Commission, Sacramento (USA). Development Div.). Sep 
1980. 270p. California Energy Commission, Sacramento. 

Alternative energy technologies which have the most prom- 
ise for California in the near-term discussed are: geothermal, wind, 
small scale hydro, cogeneration, biomass, solar ponds, and photo- 
voltaics. Part One discusses fuels and feedstock production from 
agricultural and forestry residues, feedlot and cannery wastes, mu- 
nicipal solid waste, and energy farming; also biomass fuel use by 
direct combustion to produce electricity or process heat through 
steam generation, use of residential and commercial woodburning 
for space and water heating, conversion of biomass through gasifi- 
cation, fermentation of wastes to methane, and fermentation of 
plant materials to ethanol. Part Two discusses solar ponds for ther- 
mal applications and photovoltaics for electricity conversion of sun- 
light. Part Three discusses dispersed energy conversion technol- 
Ogies - cogeneration, wind conversion, small hydroelectric systems, 
and geothermal production of electricity and heat for industrial and 
community heat applications. (MCW) 


20353 (SERI/TR—744-312) Organizational precedents 
for ownership and management of decentralized renewable- 
energy systems. Meunier, R.; Silversmith, J.A. (Solar 
Energy Research Inst., Golden, CO (USA)). Mar 1981. 
Contract AC02-77CH00178. 62p. NTIS, PC A04/MF AOl. 
Three existing organizational types that meet the decentral- 
ization criteria of local consumer ownership and control - coopera- 
tives, Rural Electric Cooperatives, and municipal utilities - are ex- 
amined. These three organizational precedents are analyzed in 
terms of their histories, structures, legal powers, sources of capital, 
and social and political aspects. Examples of related experiments 
with renewable energy technologies are given, and inferences are 
drawn regarding the organizations’ suitability as vehicles for future 
implementation of decentralized renewable energy systems. 


20354 Biomass program of the US Department of Energy 
and its activities in gaseous fuel production. Levine, L.S. 
(Department of Energy, Washington, DC). pp 933-941 of 
First International Gas Research Conference. Rockville, 
MD; Government Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

The congressional rationale and authorization for developing 
fuels from biomass are discussed. The program structure and strat- 
egy by which significant quantities of oil and natural gas can be dis- 
placed through biomass are described. Program activities support- 
ing the development of technologies for gaseous fuel production 
are emphasized. 
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20355 Proceedings of the first InterAmerican conference 
on renewable sources of energy. New Orleans, LA; First In- 
terAmerican Conference on Renewable Sources of Energy 
(1980). 313p. (CONF-7911103—). 

From 1. InterAmerican conference on renewable sources of 
energy; New Orleans, LA, USA (25 Nov 1979). 

The texts of presentations made at the conference are includ- 
ed in this volume. Government decision makers and entrepreneurs 
from 51 nations were in attendance. Discussed are: the US outlook 
on alcohol fuels; national approaches to alcohol fuels in Brazil, 
Central America, Dominican Republic, Puerto Rico, Jamaica, 
India, Sweden, and Austria; alcohol fuels technologies; economic 
impact; and the development of international and domestic public 
policy. Selected papers have been abstracted for inclusion in the 
Energy Data Base. 


20356 Interconnection of on-site photovoltaic generation 
to the electric utility. Eichler, C.H.; Kilar, L.A.; Stiller, P.H. 
(Westinghouse Electric Corp., East Pittsburgh, PA). Pro- 
ceedings of the American Power Conference ; 42: 541- 
546(1980). (CONF-800424—). 

From American power conference; Chicago, IL, USA (21 
Apr 1980). 

Electrical interconnection with the local electric utility of 
small, privately owned, on-site photovoltaic generating systems will 
be necessary. Legal guidelines exist through PURPA, administered 
by FERC, to establish interconnection, but economic viability will 
be the deciding factor in constructing photovoltaic generating sys- 
tems. Although nationally recognized technical standards do not 
yet exist for interconnecting photovoltaic generation with an elec- 
tric utility, most utilities have considered the need for developing 
cogeneration standards, and a few have developed such standards 
independently. Additional costs incurred by utilities in providing 
service interconnections to customers with cogeneration will be 
passed along to those customers, either as a direct assessment or as 
part of the applicable rate schedule. An economic-analysis method- 
ology has been developed to allow comparing various possible pho- 
tovoltaic-generating-system configurations under different utility 
rate structures and varying economic climates on a consistent basis. 


20357 Solar energy technology budget evaluation model 
(SETBEM). Just, J.E.; Cabraal, R.A. (Donovan, Hamester 
and Rattien, Inc, Washington, DC). pp 374-378 of Cyber- 
netics Society international conference. New York, NY; In- 
stitute of Electrical and Electronics Engineers (1979). 

From Cybernetics Society international conference; Denver, 
CO, USA (8 Oct 1979). 

This study addresses the problem of evaluating relative solar 
budget priorities and evaluating the benefits of alternative Federal 
Solar R and D budgets and policy roles. The exercise developed a 
model to assist in this difficult task. The model values externalities 
and the impacts of alternative budget levels on the performance 
and market penetrations of the technologies. The model can be 
used for evaluating individual technologies and R and D portfolios. 
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REFER ALSO TO CITATION(S) 19746 


20358 (ANL/MHD—80-12) MHD heat and seed recov- 
ery technology project. Tenth quarterly report, April-June 
1980. Petrick, M.; Johnson, T.R. (Argonne National Lab., 
IL (USA)). Dec 1980. Contract W-31-109-ENG-38. 62p. 
NTIS, PC A04/MF AOl1. 

The MHD Heat and Seed Recovery Technology Project at 
Argonne National Laboratory is obtaining information for the 
design and operation of the steam plant downstream of the MHD 
channel-diffuser, and of the seed regeneration process. The project 
goal is to supply the engineering data required in the design of 
components for prototype and demonstration MHD facilities. The 
primary effort of the HSR Technology Project at Argonne is di- 
rected toward experimental investigations of critical problem areas, 
such as (1) corrosion and erosion of refractories and metal alloys; 








30 DIRECT ENERGY CONVERSION 
3001 Mhd Generators 


(2) NO/sub x/ behavior in the radiant boiler and secondary com- 
bustor; (3) radiant boiler design to meet the multiple requirements 
of steam generation, NO/sub x/ decomposition, and seed-slag sepa- 
ration; (4) effects of solid or liquid seed deposits on heat transfer 
and gas flow in the steam and air heaters; (5) formation, growth, 
and deposition of seed-slag particles; and (6) character of the com- 
bustion gas effluents. These investigations are performed primarily 
in a 2-MW test facility, the Argonne MHD Process Engineering 
Laboratory (AMPEL). Other project activities are related to stud- 
ies of the thermochemistry of the seed-slag combustion gas system, 
and evaluation of seed regeneration processes. Progress is reported. 


20359 (DOE/ET/15602—T3) MHD air heater develop- 
ment technology. Technical progress report, July 1-September 
30, 1980. (FluiDyne Engineering Corp., Minneapolis, MN 
(USA)). Nov 1980. Contract AC01-80ET15602. 76p. NTIS, 
PC A05/MF AOl1. 

The technology development of the directly-fired high tem- 
perature air heater (HTAH) for MHD power plants is described. 
Progress is reported on the three tasks. The first task is materials 
selection, evaluation, and development. The objective of this task is 
to continue development of ceramic materials technology for the 
directly-fired HTAH. Task two is operability, performance, and 
materials testing. The objectives of this task are to demonstrate the 
technical feasibility of operating a directly-fired HTAH (including 
both the heater matrix and valves), to continue obtaining informa- 
tion on life and corrosion resistance of HTAH materials, and to 
obtain design information for full-scale studies and future design 
work. The objectives of the full-scale design task are to begin the 
identification of HTAH control requirements and control system 
needs, and to continue full-scale study efforts incorporating updated 
materials and design information in order to identify development 
needs for the HTAH development program. (WHK) 


20360 (DOE/ET/15611—T1) High magnetic field MHD 
generator program. Quarterly report, October 1-December 31, 
1980. Kruger, C.H.; Eustis, R.H.; Mitchner, M.; Self, S.A.; 


Koester, J.K.; Nakamura, T. (Stanford Univ., CA (USA). 
Dept. of Mechanical Engineering). Jan 1981. Contract 
ACO01-80ET 15611. 63p. NTIS, PC A04/MF AOl1. 

Progress is reported in an experimental and theoretical pro- 
gram designed to investigate MHD channel phenomena which are 
important at high magnetic fields. The areas of research include 
nonuniformity effects, boundary layers, Hall field breakdown, the 
effects of electrode configuration and current concentrations, and 
studies of steady-state combustion disk and linear channels in an ex- 
isting 6 Tesla magnet of small dimensions. In the study of the ef- 
fects of nonuniformities and instabilities, theoretical models have 
been further developed and limits of applicability have been estab- 
lished. An improved laser doppler anemometer, which has been de- 
signed for turbulence damping and velocity profile measurements, 
has been tested in the M-2 facility with favorable results. The theo- 
retical model of Hall field breakdown has been modified to include 
a two-dimensional insulator analysis, along with a detailed descrip- 
tion of the plasma flow over the electrode wall. The model has the 
capability of predicting both insulator and plasma breakdown and 
has yielded good agreement with the results of breakdown experi- 
ments. The performance of electrode configurations with axial con- 
ducting fins has been examined using a three-dimensional numerical 
solution of the MHD electrical equations. Work progressed on the 
construction of the peg wall disk generator channel, and the main 
components of the generator test section are now assembled. Theo- 
retical models of boundary layer effects on the insulator wall and 
the current discharge in the core are being developed. Data from 
the linear channel experiment at 5 Tesla are being analyzed and in- 
terpreted. 


20361 (DOE/NASA/0139—1) Disk MHD generator 
study. Retallick, F.D. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Advanced Energy Systems Div.). Oct 
1980. Contract AI01-77ET10769. 422p. (NASA-CR— 
159872; AESD-TME—3064). NTIS, PC A1l8/MF AOl1. 

A parametric study of coal-fired MHD/steam power plants 
with disk-shaped MHD generators was performed, in order to in- 
vestigate the potential of such systems. Both open-cycle and closed- 
cycle MHD power trains were investigated. For the open-cycle 
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disk power plants, system configurations of three basic types were 
evaluated: one type with directly-fired high temperature regenera- 
tive air heaters; a second type with separate gasifier-fired high tem- 
perature regenerative air heaters; and a third type without a regen- 
erative air heater but with oxygen enrichment of the MHD com- 
bustor oxidant. The closed-cycle disk power plant systems analyses 
investigated the performance of argon-driven disk generator sys- 
tems with direct coal combustor firing of the argon regenerators. 
Open-cycle disk generator performance calculated in the study 
were found to lie in the range of performances reported by similar 
studies of linear MHD systems. The calculated performances of the 
closed-cycle disk generator systems were also found to be compara- 
ble to the calculated performances for similarly-sized linear gener- 
ator systems. Costs for disk-related components were determined to 
be from one-half to three-quarters of the major component costs for 
linear MHD power systems. Closed-cycle disk component costs 
were also shown to have the potential for being significantly lower 
than those of comparable linear MHD systems. 


20362 (SAND—81-0489C) MHD atomic processes: potas- 
sium line-shape studies. Hohimer, J.P.; Johnson, A.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 3p. (CONF-810432—1). NTIS, 
PC A02/MF AOl1. 

From Atomic physic program contractors’ workshop; Ar- 
gonne, IL, USA (1 Apr 1981). 

Optical diagnostic measurement techniques are well suited to 
measuring the nonequilibrium electron temperatures and densities 
which occur near the wall in MHD generators. These techniques, 
however, require a reliable atomic and molecular data base. An on- 
going program at Sandia to establish a data base for the transitions 
of neutral potassium (KI) which is expected to be of the most use 
for optical diagnostics of MHD channel plasmas is briefly de- 
scribed. (WHK) 


20363 Seventh international conference on MHD electri- 
cal power generation. Cambridge, MA; Massachusetts Inst. 
of Tech. (1980). 234p. 

This volume of the conference contains introductory re- 
marks by P.E. Gray, A.L. Liccardi, and W.E. Shoupp; also, sum- 
maries of those reports presented by the rapporteurs are included. 
Six late papers and abstracts are also included; separate entries were 
made in the data base for these late papers and abstracts. (WHK) 


20364 Description, performance and preliminary Faraday 
power production results of the HPDE facility. Starr, R.F.; 
Schmidt, H.J.; Whitehead, G.L.; Garrison, G.W.; Seiber, 
B.L. (ARO, Inc., Arnold Air Force Station, TN). pp 203- 
217 of Seventh international conference on MHD electrical 
power generation. Cambridge, MA; Massachusetts Inst. of 
Tech. (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

The High Performance Demonstration Experiment (HPDE) 
is in progress at AEDC with the objective of demonstrating that an 
MHD generator simulating a commercial scale device can convert 
16 to 18 percent of the available thermal energy into electrical 
power. The completed facility is described and extensive perform- 
ance data obtained on a large cryogenically cooled magnet are pre- 
sented. Preliminary experimental results which have been obtained 
with the channel in the Faraday configuration are discussed. The 
detailed development of power along the length of the channel and 
the voltage drop near the electrode walls are analyzed. 


20365 Seventh international conference on MHD electri- 
cal power generation. Dawson, A.M.; Overlan, D. (eds.). 
Cambridge, MA; Massachusetts Institute of Technology 
(1980). 351p. (CONF-800617—(Vol.2)). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

Separate entries were made in the data base for 59 of the 63 
papers included; four papers were previously included in the data 
base and can be located in the report number index by report 
number CONF-800617. (WHK) 
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20366 CASK concept for commercial demonstration plant 
MHD superconducting magnets. Baldi, R.W. (General Dy- 
namics Convair Division, San Diego, CA). ML-67466. pp 
433-439 of Seventh international conference on MHD elec- 
trical power generation. Dawson, A.M.; Overlan, D. (eds.). 
Cambridge, MA; Massachusetts Institute of Technology 
(1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

The overall objective of this engineering study was to devel- 
op a conceptual design of a readily producible superconducting 
MHD (magnetohydrodynamics) magnet system for commercial size 
power plant installations. The essential design requirements for this 
magnet system include a 14.5m (47.57 ft) active region length with 
a 6.0 T peak field. The inlet and outlet bore diameters measure 2.48 
m (8.14 ft) and 4.50 m (14.76 ft), respectively. The CASK concept 
resulted from MIT’s Winding Model Magnet program. The key 
fundamental concept of CASK is the division of the conical sub- 
structure into a number of independently manufactured axial staves. 
These staves are nested together to form the shells which contain 
the distributed windings. Surrounding the assembly of the staves 
containing the coils are the superstructure hoops. Thus, this con- 
cept was designated CASK because of its similarity to barrel con- 
struction. The staves (substructure) are designed to contain the 276 
x 10° newtons (62 x 10® lb) axial forces and tangential magnetic 
forces. The hoops (superstructure) are designed to contain the 988 
x 10° newtons (222 x 10° lb) radial forces. Conceptual design acti- 
vites have resulted in a highly efficient, 5,824,300-pound magnet 
system. Detailed analysis and evaluation of the CASK MHD 
magnet concept indicates that it can meet all performance require- 
ments and that it can be economically built with today’s technol- 


ogy. 


20367 Design and construction of a large superconducting 
MHD magnet for the Coal-Fired Flow Facility at the Univer- 
sity of Tennessee Space Institute. Wang, S.T.; Genens, L.; 
Gonczy, J. (Argonne National Lab., IL). pp 442-449 of Sev- 


enth international conference on MHD electrical power 
generation. Dawson, A.M.; Overlan, D. (eds.). Cambridge, 
MA; Massachusetts Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

The Argonne National Laboratory has designed and is con- 
structing a large superconducting dipole magnet system for use at 
the Coal-Fired Flow Facility at the University of Tennessee Space 
Institute. The superconducting magnet system (SCMS) consists of 
the superconduting magnet, magnet cryostat, a helium refrigerator/ 
liquefier facility, a helium gas handling system, apparatus for cryo- 
genic transfer and storage, a magnet power supply, an integrated 
instrumentation and control system including a computer for 
magnet cooldown and operation, data acquisition, system status and 
diagnosis, and magnet protection against fault conditions. The com- 
plete system will be tested at Argonne and installed at the Coal- 
Fired Flow Facility (CFFF) at the University of Tennessee Space 
Institute (UTSI) in 1981. The magnet system has a peak on-axis 
field of 6.0 T and a warm aperture of 80 cm at the MHD channel 
inlet, 100 cm diameter at the end of effective field and an effective 
field length of 3.0 m. 


20368 US Department of Energy national program of 
magnet technology development for MHD. Marston, P.G.; 
Thome, R.J. pp 450-458 of Seventh international conference 
on MHD electrical power generation. Dawson, A.M.; Over- 
lan, D. (eds.). Cambridge, MA; Massachusetts Institute of 
Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

The overall objective of the MHD Magnet Program is to 
prepare the technological and industrial base required for minimum 
time, cost and risk implementation of superconducting magnets for 
MHD. This will be achieved through a parallel effort of technol- 
ogy development and magnet construction yielding successive gen- 
erations of magnet systems of increasing size. The near-term goal is 
to freeze the design concept for a commercial-scale MHD magnet 
system by the mid-1980s. The program strategy and the general ap- 
proach to technology development and large-scale magnet design 
are outlined. A summary of the major design alternatives is given, 
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followed by a summary of the status of the present generation of 
MHD magnets. Finally, the characteristics of four alternate designs 
for a commercial-scale magnet system are summarized. 


20369 Superconducting magnet system operating experi- 
ences for U-25B MHD facility runs 1 to 7. Niemann, R.C. 
(Argonne National Lab., IL); Johanson, E.W.; Mataya, K.F. 
pp 459-463 of Seventh international conference on MHD 
electrical power generation. Dawson, A.M.; Overlan, D. 
(eds.). Cambridge, MA; Massachusetts Institute of Technol- 
ogy (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

The U-25B MHD facility, located in Moscow, USSR, incor- 
porates a superconducting magnet system designed and built by the 
Argonne National Laboratory. The dipole magnet provides a peak 
tapered field of 5 T over a warm bore of 0.4 m diameter minimum, 
with a 2.56 m effective field length. The magnet system was in- 
stalled and integrated into the U-25B MHD facility in 1977 and 
since then has operated in seven experimental MHD runs. Selected 
measured operating parameters, component maintenance and reli- 
ability experience, interactions with MHD channels, and plasma 
leakage detection and consequences for the magnet system during 
the seven MHD runs are presented in detail. 


20370 Experimental results of a high magnetic field com- 
bustion disk generator. Jenkins, M.K.; Nakamura, T.; Vilas, 
T.R.; Eustis, R.H. (Stanford Univ., CA). pp 495-502 of Sev- 
enth international conference on MHD electrical power 
generation. Dawson, A.M.; Overlan, D. (eds.). Cambridge, 
MA; Massachusetts Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

Results are presented from several power generation experi- 
ments of a steady-state, combustion-driven disk MHD generator. 
These experiments were carried out under electrical and thermody- 
namic conditions relevant to open-cycle, base-load application, and 
in magnetic fields of up to 5.5 Tesla. Measured electrical perform- 
ance data yield typical linear load line behavior and the expected 
qualitative dependence on plasma properties and magnetic field 
strengths is observed. Augmented electric fields of up to 9 kV/m 
were obtained with no evidence of insulator breakdown. Data 
taken in several tests indicate the presence of insulating wall cur- 
rent leakage which, when acting in conjunction with electrode 
voltage drops, is shown to reduce the measured generator perform- 
ance. Estimates of the magnitudes of these losses are in qualitative 
agreement with existing data. Calculations of ideal conditions based 
on measured values and estimates of electrical losses yield plasma 
electrical levels of interest to base-load power generation: short-cir- 
cuit current density 1.5 A/cm, open-circuit electric field 8 kV/m, 
power density 32 MW/m*. These results show evidence of the im- 
portant advantages of the disk generator for base-load, open-cycle 
MHD power generation. 


20371 Three-dimensional current calculations for diagonal 
wall and Faraday MHD channels using a modified finite dif- 
ference method. Shamma, S.E.; Zwick, S.A.; Sacks, R.A.; 
Doss, E.D. (Argonne National Lab., IL). pp 510-515 of 
Seventh international conference on MHD electrical power 
generation. Dawson, A.M.; Overlan, D. (eds.). Cambridge, 
MA; Massachusetts Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

A Modified Finite Difference model has been developed for 
solving Three-Dimensional electrical problems in diagonal-wall 
channels with separate side electrodes. The method, which uses ob- 
lique coordinates and treats boundary zones by a singular integral 
technique is outlined. A comparison of results is given for channel 
sections with wraparound (conducting) and insulated sidewalls, par- 
tial-wrap side conductors, and sidewall conductors separated from 
the anode and cathode by a small gap. The effect on Faraday chan- 
nel performance of extending the electrodes along the sidewalls is 
also investigated. 
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20372 Review of plasma chemical considerations in MHD 
generator design. Wormhoudt, J. (Aerodyne Research, Inc., 
Bedford, MA); Yousefian, V.; Weinberg, M.H.; Kolb, C.E.; 
Sluyter, M.M. pp 530-538 of Seventh international confer- 
ence on MHD electrical power generation. Dawson, A.M.; 
Overlan, D. (eds.). Cambridge, MA; Massachusetts Institute 
of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

Design calculations for MHD generators make assumptions 
about a number of properties of the seeded coal plasma. Among 
these input parameters are properties of the coal, such as heating 
value, moisture content, ash fraction, and ash chemical composi- 
tion. In addition, other areas which must be considered include 
negative ion thermochemistry, gas-phase and condensed phase 
oxide and hydroxide thermochemical properties as they affect both 
negative ion populations and partitioning between potassium atoms 
and other potassium species, and electron momentum transfer cross 
sections used in calculating plasma conductivity. All these inputs 
used in a generator model have uncertainties, some of them having 
quite significant effects on the predicted plasma conductivity and 
therefore on the generator performance. The Aerodyne PACK- 
AGE (Plasma Analysis, Chemical Kinetics, and Generator Efficien- 
cy) computer code is a method of including all the above effects in 
a calculation of channel length required to attain a desired enthalpy 
extraction. The changes in predicted performance caused by the un- 
certainties in the above input parameters are presented and dis- 
cussed, using PACKAGE calculations for a baseline generator 
design. Changes in sensitivity to input uncertainties due to scaling, 
(changing combustor pressure or heat loss, for example) or to other 
design changes such as different degrees of oxygen enrichment or 
subsonic versus supersonic operation, are also discussed. 


20373 Analytical study of end effects in liquid metal 
MHD generators. Gherson, P.; Lykoudis, P.S.; Lynch, R.E. 
(Purdue Univ., West Lafayette, IN). pp 590-594 of Seventh 
international conference on MHD electrical power genera- 
tion. Dawson, A.M.; Overlan, D. (eds.). Cambridge, MA; 
Massachusetts Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

This work is an analytical study on the efficiency improve- 
ment in liquid metal magnetohydrodynamic generators by reduc- 
tion of the electrical end losses. A comparison is performed on dif- 
ferent factors affecting the end losses, such as: channel aspect ratio, 
magnetic field shape and the use of one or more electrically insulat- 
ing vanes in the magnetic end regions, with emphasis on the latter. 
According to the results of the study, the best method for lessening 
the effect of end losses on the efficiency is to shape the magnetic 
field to approximate an exponential decay beyond the electrodes, 
and to correlate the position of the insulating vanes with the char- 
acteristic length of this decay. 


20374 Results from study of potential early commercial 
MHD power plants and from recent ETF design work. Hals, 
F. (Avco Everett Research Lab., Inc., Everett, MA); 
Kessler, R.; Swallom, D.; Westra, L.; Zar, J.; Morgan, W.; 
Bozzuto, C. pp 636-643 of Seventh international conference 
on MHD electrical power generation. Dawson, A.M.; Over- 
lan, D. (eds.). Cambridge, MA; Massachusetts Institute of 
Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

Results from a joint study of potential early commercial coal 
burning MHD power plants are presented. Also included is some 
recent preliminary design information related to the ETF which 
was developed in a smaller parallel coordinated design effort. 


20375 Engineerin test facility design definition. Bercaw, 
R.W.; Seikel, G.R. (National Aeronautics and Aerospace 
Administration, Cleveland, OH). pp 653-658 of Seventh in- 
ternational conference on MHD electrical power genera- 
tion. Dawson, A.M.; Overlan, D. (eds.). Cambridge, MA; 
Massachusetts Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 
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The Engineering Test Facility (ETF) is the major focus of 
the Department of Energy (DOE) MHD Program to facilitate 
commercialization and to demonstrate the commercial operability 
of MHD/steam electric power. The construction and operation of 
the ETF is viewed as the second phase of the DOE MHD Pro- 
gram. The initial phase is the engineering development of essential 
components and systems and the preparation of a conceptual design 
of the ETF. The Director, Office of MHD, has specified the gener- 
al definition of the ETF. The current design concept conforming to 
the general definition is described, and the basis for its selection and 
the process which will be followed in further defining and updating 
the conceptual design are described. (WHK) 


20376 Optimized utility integration of a 500 MWt MHD 
power train. Weinstein, R.E.; Bartone, L.M. Jr.; Cutting, 
J.C. (Gilbert/Commonwealth, Reading, PA). pp 659-663 of 
Seventh international conference on MHD electrical power 
generation. Dawson, A.M.; Overlan, D. (eds.). Cambridge, 
MA; Massachusetts Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

Performance, cost, and siting estimates were prepared for a 
500 megawatt thermal (MWt) coal input MHD power train whose 
exhaust generates 30% of the steam requirement of a 400 megawatt 
electric (MWe) (nominal) utility type steam plant. The remainder of 
the steam is supplied by the steam plant boiler. In this optimized 
integration, the MHD generator produces about 20% of the electric 
output, while the steam plant turbine/generator produces the re- 
mainder. Net plant output is about 445 MWe. 


20377 MHD systems evaluation and requirements. Lip- 
pert, T.E.; McCutchan, D.A.; Weeks, K.D. (Westinghouse 
Electric Corp., Pittsburgh, PA). pp 673-680 of Seventh in- 
ternational conference on MHD electrical power genera- 
tion. Dawson, A.M.; Overlan, D. (eds.). Cambridge, MA; 
Massachusetts Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

An analysis and evaluation of open cycle MHD systems is 
discussed that emphasizes plant designs of low technical risk and 
high overall plant reliability. Such MHD plants could be of interest 
to utility systems as potential candidates for first generation if they 
would offer some advantages over conventional power plant de- 
signs or if they would lead to a high performance second genera- 
tion unit. The impact of a new technology on the future economics 
of electrical power generation is significantly influenced by its date 
of first commercial service. To shorten the time to commercial 
service for MHD, designs for plants requiring a minimum of engi- 
neering development should be encouraged. Four OCMHD plant 
conceptual designs are described and reviewed for early commer- 
cial utility application. Two of the designs are emphasized as more 
likely candidates for first generation. The one design is an oxygen 
enriched OCMHD cycle that utilizes commercially available air 
separation facilities to produce oxygen that is used to enrich MHD 
combustion air. The result is a 33% oxygen enriched air stream (by 
weight) that is capable of sustaining the high MHD combustor tem- 
peratures without the use of a high temperature air preheater unit. 
The second OCMHD plant design is a direct fired cycle arrange- 
ment that incorporates a dual (simultaneously operating) MHD 
power train arrangement to provide for improved plant availability. 
Each MHD channel is sized to provide approximately 12% reserve 
capacity in case one channel is forced off-line. In this arrangement, 
the high temperature air preheater is designed to serve as the 
power train isolation valve. For each OCMHD plant studied, an 
overall cycle description is provided and estimates are made of 
their capital and operating costs. (WHK) 


20378 Electron-induced reaction rates in the immediate 
vicinity of anodes. Martinez-Sanchez, M.; Cheng, W.; 
Dvore, D. (Aerodyne Research, Inc., Bedford, MA). pp 
719-725 of Seventh international conference on MHD elec- 
trical power generation. Dawson, A.M.; Overlan, D. (eds.). 
Cambridge, MA; Massachusetts Institute of Technology 
(1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 
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The structure of the discharge at the vicinity of anodes was 
studied, and the electron induced corrosion rate is estimated. It was 
found that, as the current density is increased beyond the value that 
would saturate the anode in the absence of electron heating, a new 
active ionization region develops at the high field region immedi- 
ately next to the wall. This is connected with the electron energy 
increase in response to the increasing field as the wall is ap- 
proached, and, because of the steep dependence of ionization rate 
on electron energy, it leads to a value of the near-wall field which 
is essentially independent of current density, and is proportional to 
pressure and to the square root of the electron inelastic loss factor. 
Typical values for combustion gas are of the order of 10° V/m for 
1 atm pressure (E/n/sub gas/ = 3 x 10~'* volt cm?). These values 
have been used in conjunction with published electron energy dis- 
tributions in Nz and Ne-containing mixtures, and with literature 
values of the cross-sections for electron impact dissociation of H2O, 
CO2, CO, O2, NO, and NO» to calculate an upper limit for the rate 
at which potentially corrosive product species arrive at the anode 
surface. The most significant corrosive species production is the 
dissociative attachment of CO2, Oz, and H2O. On the basis of these 
results, it appears that the highest surface corrosion rate attributable 
to these gaseous species does not exceed 1 pg/coul and cannot 
therefore explain measured corrosion rates in hot metallic elec- 
trodes (up to several hundred pg/coul). This supports the hypoth- 
esis of the presence of an electrolytic liquid or solid layer covering 
the electrode and being the seat of greatly accelerated corrosion 
processes. 


20379 Measurements of the size and concentration of ash 
droplets in coal-fired MHD plasmas. Ariessohn, P.C.; Eustis, 
R.H.; Self, S.A. (Stanford Univ., CA). pp 807-814 of Sev- 
enth international conference on MHD electrical power 
generation. Dawson, A.M.; Overlan, D. (eds.). Cambridge, 
MA; Massachusetts Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

A two-wavelength laser transmissometer has been used to 
make in-situ measurements of ash droplet size and concentration in 
a coal combustion plasma. Combustor parameters were varied to 
achieve various ash loadings, fuel/air equivalence ratios, flame tem- 
peratures and residence times. The measurements were performed 
utilizing both Illinois No. 6 and Montana Rosebud coals. Ash dro- 
plet mean diameters of 1.4 to 2.8 um have been observed with IIli- 
nois No. 6 coal and mean diameters of 1.3 to 2.2 wm have been ob- 
served with Montana Rosebud coal. Ash droplet size appears to be 
a decreasing function of temperature and to be relatively independ- 
ent of stoichiometry, residence time and ash loading. 


20380 Comparative measurements of electron and positive 
ion concentrations in combustion plasmas with application to 
the effect of phosphorus negative ions on plasma conductivity. 
Annen, K.D.; Kuzmenko, P.J.; Keating, R.; Self, S.A. (Stan- 
ford Univ., CA). pp 815-822 of Seventh international con- 
ference on MHD electrical power generation. Dawson, 
A.M.; Overlan, D. (eds.). Cambridge, MA; Massachusetts 
Institute of Technology (1980). 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

Simultaneous measurements of electron concentration by 
submillimeter interferometry, of positive ion concentration by a 
swept electric probe, and of plasma temperature by the emission- 
absorption (line-reversal) technique have been made in an ethanol- 
fueled, potassium-seeded combustion plasma. The objectives of the 
work were twofold: to calibrate the probe against the interfero- 
meter and thus provide a check on probe theory, and to investigate 
the effect of PO.” and POs” ions on the plasma electrical conduc- 
tivity. It is concluded that because of theory limitations, the abso- 
lute accuracy of the probe is no better than 50%, but that because 
the discrepancy is systematic over the range of interest to MHD, it 
provides a reliable relative measurement technique, having a good 
time and space resolution. With the addition of phosphorus, the 
measured decrease in n/sub e/ and increase in n/sub +/ indicate 
an electron affinity for PO» of 2.82 +- 0.1 eV, significantly lower 
than previously reported values. At phosphorus concentrations cor- 
responding to the maximum to be expected from coal-firing, the re- 
duction of electrical conductivity is no more than 15% at tempera- 
tures appropriate to the exit of an MHD generator. 
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20381 Seed-slag chemistry: implications for MHD plant 
design. Johnson, T.R.; Blackburn, P.E.; Johnson, C.E.; 
Dunn, P.F.; Chow, L.S.H.; Reed, C.B. (Argonne National 
Lab., IL). pp 845-849 of Seventh international conference 
on MHD electrical power generation. Dawson, A.M.; Over- 
lan, D. (eds.). Cambridge, MA; Massachusetts Institute of 
Technology (1980). 

From 7. international conference on MHD electrical power 
genezation; Cambridge, MA, USA (16 Jun 1980). 

Because of the seed in the combustion gas, the MHD steam 
bottoming plant will differ significantly from a conventional coal- 
fired steam plant. The MHD plant must be designed to reduce seed 
interaction with the slag, to recover most of the seed, to cope with 
a high degree of tube fouling, and to remove large quantities of fine 
particles from the stack gas. Furthermore, the presence of seed im- 
poses unique materials problems. A computer code that represents 
the multiphase chemical equilibrium in the slag-seed-combustion gas 
system was recently improved by a reevaluation of available ther- 
modynamic data, incorporation of new experimental measurements, 
and addition of several more elements to the data base. This im- 
proved code has been used to reexamine the behavior of seed and 
slag in the MHD system and the impact of these materials on the 
design of the steam bottoming plant. These calculations, together 
with recent experimental data obtained in AMPEL (Argonne MHD 
Process Engineering Laboratory), have provided new insight into 
some old problems and have identified some additional design con- 
straints on the steam plant. 


3004 Thermionic Converters 


20382 (DOE/ET/15421—1) New approaches for the re- 
duction of plasma arc drop in second-generation thermionic 
converters. Final report. Hatziprokopiou, M.E.; Shaw, D.T. 
(State Univ. of New York, Buffalo (USA). Lab. for Power 
and Environmental Studies). 31 Mar 1981. Contract AS02- 
79ET15421. 107p. NTIS, PC A06/MF AOl1. 

Investigations of ion generation and recombination mecha- 
nisms in the cesium plasma as they pertain to the advanced mode 
thermionic energy converter are described. The changes in plasma 
density and temperature within the converter have been studied 
under the influence of several promising auxiliary ionization candi- 
date sources. Three novel approaches of external cesium ion gen- 
eration have been investigated in some detail, namely vibrationally 
excited Nz as an energy source of ionization of Cs ions in a DC 
discharge, microwave power as a means of resonant sustenance of 
the cesium plasma, and ion generation in a pulse Ne-Cs mixture. 
The experimental data obtained and discussed show that all three 
techniques - i.e. the non-LTE high-voltage pulsing, the energy 
transfer from vibrationally excited diatomic gases, and the external 
pumping with a microwave power - have considerable promise as 
schemes in auxiliary ion generation applicable to the advanced ther- 
mionic energy converter. 


20383 (TE—4258-167-81) Topping of a combined gas- and 
steam-turbine powerplant using a TAM combustor. Mis- 
kolezy, G.; Wang, C.C.; Lovell, B.T.; McCrank, J. (Thermo 
Electron Corp., Waltham, MA (USA); Brown Boveri Tur- 
bomachinery, Inc., St. Cloud, MN (USA)). Mar 1981. Con- 
tract AC02-76ET11292. 97p. NTIS, PC A05/MF AOl. 

The objective of this program is to evaluate the engineering 
and economic feasibility of a thermionic array module (TAM) 
topped combustor for a gas turbine. A combined gas- and steam- 
turbine system was chosen for this study. The nominal output of 
the gas and steam turbines were 70 MW and 30 MW, respectively. 
The gas-turbine fuel was a coal-derived medium-Btu gas assumed to 
be from an oxygen blown Texaco coal-gasification process which 
produces pressurized gas with an approximate composition of 52% 
CO and 36% He. Thermionic converters are assumed to line the 
walls of the gas-turbine combustor, so that the high-temperature 
gases heat the thermionic converter emitter. The thermionic con- 
verters produce electricity while the rejected heat is ved to pre- 
heat the combustion air. To maximize the production of power 
from the thermionic converter, the highest practical flame tempera- 
ture is obtained by preheating the combustor air with the ther- 
mionic collectors and rich combustion. A portion of the air, which 
bypassed the combustor, is reintroduced to complete the combus- 
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tion at a lower temperature and the mixed gases flow to the tur- 
bine. The exhaust gases from the turbine flow to the heat recovery 
boilers to the bottoming steam cycle. The gas and steam turbine 
system performance calculation was based on data from Brown 
Boveri Turbomachinery, Inc. The performance of the thermionic 
converters (TAM) for the reference case was based on actual meas- 
urements of converters fired with a natural gas flame. These con- 
verters have been operated in a test furnace for approximately 
15,000 device hours. 


3005 Fuel Cells 


20384 (DOE/ET/11305—T4) Thin film battery/fuel cell 
power generating system. Second quarterly report, July 1, 
1978-September 30, 1978. Feduska, W. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA). Research and Develop- 
ment Center). 25 Oct 1978. Contract AC02-76ET11305. 81p. 
(C—1197-11). NTIS, PC AO5/MF AOl1. 

Progress is reported on the development of the high-tem- 
perature solid-oxide electrolyte fuel cell. Oxygen loss behavior in 
the lanthanum chromite interconnection material was investigated 
by the microweighing technique. RF sputtered interconnection 
bands have been produced that display suitable density to permit 
the technique to be used in the construction of cell stacks. Electro- 
chemical vapor deposition equipment has been modified to enable 
preparation of 20 cell fuel cell stack fabrication to proceed. The 
fuel electrode process and equipment have been improved to permit 
fabrication of long (0.3 m) tube segments, showing good mechani- 
cal and electrical properties. Long tube sections have been used to 
fabricate air electrodes, having desired porosity without loss of 
conductivity. Porous support tube work (involving equipment and 
fabrication techniques) is being extended to the fabrication of 0.3 m 
long tubes, needed for the fabrication of the 20 cell stacks. Work 
continues on the construction of the 5 station fuel cell stack life test 
facility. Theoretical interpretations of fuel cell stack polarization 
losses have been compared with actual measured losses in the 5 cell 
fuel cell stack previously tested in the program. Analyses of the in- 
tercell leakage current in the five cell fuel cell stack that was life 
tested for 700 hours were conducted. (WHK) 


20385 (DOE/ET/11305—T6) Thin film fuel cell/battery 
power generating system. Third quarterly report, October 1, 
1978-December 31, 1978. Feduska, W. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA). Research and Develop- 
ment Center). 20 Jan 1979. Contract AC02-76ET11305. 77p. 
(C—1197-12). NTIS, PC AOS/MF AO1. 

Progress is reported on the development of the high-tem- 
perature solid oxide electrolyte fuel cell. Oxygen losses in the 
indium oxide, air electrode current collector were investigated for 
different dopant levels and dopants. Work is aimed at improving 
the interface operating conditions with the interconnection. The 
effect of magnesium additions on the perovskite crystal structure of 
lanthanum chromite interconnection material was also investigated. 
Other experiments were performed to improve the quality of some 
of the fuel cell components. The nickel cermet fuel electrode was 
refined, with respect to improved strength and conductivity. Also, 
the air electrode structure was modified to enhance air permeability 
to the interconnection interface. In addition, experiments were initi- 
ated to improve the quality of the 0.3 m long porous support tubes. 
Finally, experiments were performed, dealing both with scale-up 
and refinement of the electrochemical vapor deposition (EVD) 
process for producing interconnection films of lanthanum chromite 
on long lengths of support tubing (up to 0.3 m). A seven cell fuel 
cell stack was fabricated that utilized these component and process 
improvements. Five cells of this stack delivered 0.64 V/cell at 400 
mA/cm*, 1000°C, H2/3% H2O inlet fuel. 


20386 (DOE/ET/11305—T7) Thin film battery/fuel cell 
power generating system. Final report of the continuation 
contract (Tasks 1-4), April 1, 1978-March 31, 1980. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center). 30 Jun 1980. Contract ACO02- 
76ET11305. 216p. NTIS, PC A10/MF AO1. 

Research on the design, development, and testing of a high- 
temperature solid electrolyte (HTSOE) fuel cell is described in 
detail. Task 1 involves the development and refinement of fabrica- 
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tion processes for the porous support tube, fuel electrode, solid 
electrolyte, air electrode, and interconnection. Task 2 includes the 
life testing of cell components and the stack; task 3 involves the 
stack performance evaluation; task 4 includes demonstrating the re- 
producibility of 10 watt stacks. A cost, design and benefit study to 
evaluate the nature and worth of an industrial cogeneration applica- 
tion of the HTSOE fuel cell is underway. Here, promisng applica- 
tions are now being considered, from which a single application has 
been selected as a basis for the study - an integrated aluminum pro- 
duction facility. (WHK) 


20387 (DOE/MC/11323—T1) Hydrocarbon reforming 
for hydrogen fuel cells. Annual report, 1 October 1979 to 36 
September 1980. Hart, C.; Hou, P.Y.; Laine, R.M.; McCarty, 
J.G.; Sheridan, D.; Wise, H.; Wood, B.J. (SRI International, 
Menlo Park, CA (USA)). 30 Jan 1981. Contract AC21- 
79MC11323. 54p. NTIS, PC A04/MF AOl1. 

The mechanism of carbon formation on nickel autothermal 
steam reforming catalysts has been studied by temperature-pro- 
gramming, thermogravimetric and electron microscopic techniques. 
Temperature programmed surface reaction (TPSR) studies of 
carbon deposited on nickel reforming catalysts by the decomposi- 
tion of ethylene exhibit seven forms of carbon that are distinguished 
by their characteristic reactivity with Hz and 3.0 vol% H2O/He. 
The relative population of the different carbon states depends pri- 
marily on the temperature during deposition. The reactivity of the 
carbon states are not altered by exposure to steam in C2H,-HeO 
mixtures, but the amount of carbon deposited decreases to zero as 
the H2O/C increases past a critical ratio. Critical steam-to-carbon 
ratios have been measured in the presence of C.H4-H2O mixtures so 
as to establish the carbon formation boundary for several alumina- 
supported nickel, Ni-Rh, and Ni-Ir alloy catalysts. The critical 
H2O/C ratio measured with a gravimetric balance decreased from 
~ 30 at 773°K to ~ 1 at 1073°K for all the catalysts studied. The 
very rapid rate of C,H, reforming over this temperature range 
caused mass transport gradients, which in turn lowered the appar- 
ent critical HzO/C ratios. Carbon deposited on a 17 wt% Ni/AlsOs 
catalyst at 875°K and 1073°K was examined by transmission 
(TEM) and scanning (SEM) electron microscopy. Results are re- 
ported and discussed. 


20388 (DOE/NASA/0161—6) Cell module and fuel con- 
ditioner. Fifth quarterly report, October-December 1980. 
Hoover, D.Q. Jr. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Research and Development Center). Jan 1981. 
Contract AJO1-80ET17088. 72p. (NASA-CR—165190). 
NTIS, PC A04/MF AOl1. 

Progress is reported on the second phase of a six phase pro- 
gram to develop commercially viable on-site integrated energy sys- 
tems (OS/IES) using phosphoric acid fuel cell (PAFC) modules to 
convert fuel to electricity. The status of design, fabrication, and 
testing efforts and fuel conditioner subsystem development is de- 
scribed. The measurements of cell materials compressibility are ra- 
tionalized and summarized and an explanation of their uses is given. 
Preliminary results of a manifold material/coating survey are given. 
The results of shift converter catalyst performance tests and re- 
forming catalyst aging tests, state points for full load and part load 
operation of the fuel conditioning subsystem, and work on the data 
base for the fuel conditioner ancillary subsystems are reported. 
(WHK) 


20389 (DOE/NASA/0208—1) Stabilizing platinum in 
phosphoric acid fuel cells. First quarterly report for 1981, De- 
cember 1980-March 1981. Remick, R.J. (Institute of Gas 
Technology, Chicago, IL (USA)). Apr 1981. Contract 
AI01-80ET17088. 25p. (NASA-CR—165311). NTIS, PC 
A02/MF AOI. 

The cathode of the phosphoric acid fuel cell uses a high-sur- 
face-area platinum catalyst supported on a carbon substrate. During 
operation, the small platinum crystallites sinter, causing loss in cell 
performance. The objective of this project is to develop a support 
that will stabilize platinum in the high-surface-area condition by re- 
tarding or preventing the sintering process. The approach is to 
form etch pits in the carbon by oxidizing the carbon in the presence 
of a metal oxide catalyst, remove the metal oxide by an acid wash, 
and then deposit platinum in these pits. The project's first quarter 
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experimental results confirm the formation of etch pits in each of 
the three supports chosen for investigation: Vulcan XC-72R, 
Vulcan XC-72 that has been graphitized at 2500°C, and Shawinigan 
Acetylene Black. 


20390 (DOE/SF/10538—T6) Japanese research and de- 
velopment of fuel cells. (Galaxy, Inc., Washington, DC 
(USA)). Feb 1981. Contract AC03-79SF10538. 28p. NTIS, 
PC A03/MF AOl. 

An overview of the Japanese fuel cell program is presenied 
including an historical background of Japanese R and D of fuel 
cells, the R and D in the Moonlight Project, and a description of 
the current status of activities of private companies which expect to 
purchase UTC type fuel cells. (WHK) 


32 ENERGY CONSERVATION, 
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REFER ALSO TO CITATION(S) 21459 


20391 (DOE/TIC—11448) Final action plan. Sato, M. 
(ed.). (Seattle Energy Office, WA (USA). Energy Ltd. Pro- 
ject). Mar 1981. Contract W-31-109-ENG-38. 67p. NTIS, 
PC A04/MF AOI. 

An extensive summary of work by the ENERGY, Ltd. Citi- 
zen Committee in Seattle is presented. Recommendations are given 
on what city government can do to make energy conservation im- 
provements in 1000 residential, commercial, and industrial buildings 
for full implementation of the Community Energy Redevelopment 
Plan. The background of ENERGY, Ltd. is described followed by 
a detailed description of the Community Energy Redevelopment 
Plan, a totally voluntary, incentive-based, conservation, and renew- 
able energy program that would serve all residential, commercial, 
and industrial energy consumers in Seattle. Chapter II discusses 
energy improvements in municipal facilities; Chapter III discusses 
energy policy and the Washington Utilities and Transportation 
Commission. (MCW) 


20392 (DOE/TIC—11451) Energy data base. Work in 
progress report No. 1. (Seattle Energy Office, WA (USA). 
Energy Ltd. Project). Jan 1980. Contract W-31-109-ENG- 
38. 156p. NTIS, PC AO&/MF AOl1. 

A data base that has been developed to promote understand- 
ing of energy problems and issues is described. A summary of how 
energy is used in Seattle is reported and the data base can be used 
to identify issues and policy to be addressed and to measure 
changes in energy use in response to policies that may be imple- 
mented in the future. The report is divided into two sections: 
energy demand and energy supply. Subjects covered in the Energy 
Demand section are: Introduction to Demand; Residential Energy 
Demand; Commercial Energy Demand; Industrial Energy Demand; 
Governmental Energy Demand; Transportation Energy Demand; 
and Projection Assumptions and Methods. Subjects discussed in the 
section on energy supply are: Introduction to Supply; Description 
of Current Supply; Factors Affecting Future Supply; and Renew- 
able Energy Supplies for Seattle. (MCW) 


20393 (JPRS—77853) East Europe report: Scientific Af- 
fairs No. 700. 16 Apr 1981. Translation of various articles. 
47p. NTIS. 

Separate abstracts are prepared for 3 of 8 papers included in 
the report. The remaining 5 papers are concerned with control 
problems of the machine industry, laboratory-stage computers, and 
holographic-assisted research. (MCW) 


20394 International conservation and energy research and 
development. Klein, M. (Electric Power Research Inst., Palo 
Alto, CA). pp 512-517 of First International Gas Research 
Conference. Rockville, MD; Government Institutes, Inc. 
(1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

Efficient use of energy is discussed; progress toward more 
efficient use has been made by industrial countries and what re- 
mains to be done to meet future world-wide energy supply and 
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demand is described. Measures that can encourage conservation de- 
scribed are incentives, programs which inform consumers how to 
use energy efficiently, and regulations and standards. Results of a 
study by IEA showing that energy conservation technologies can 
make a major contribution to future energy balances in IEA coun- 
tries are presented. 


3201 Buildings 


REFER ALSO TO CITATION(S) 20042, 20059, 20065, 20067, 20068, 20277. 
20299, 20300, 20302, 20340, 20342, 20343, 20434, 20441, 20722 


20395 (BMI—2078) Battery storage on the customer side 
of the meter assessment. Final report. Bates, F.J.; Clifford, 
J.E.; Duchi, M.L.; Martineau, T.R.; Skelton, J.C. (Battelle 
Columbus Labs., OH (USA)). 25 Feb 1981. Contract W- 
7405-ENG-92-117. 365p. NTIS, PC A1l6/MF AO1. 

An appropriate battery system for customer-side, near-term, 
demonstration and subsequent commercialization has been chosen 
and evaluated in sufficient depth and clarity to form a solid tech- 
nology base for the customer-side regulatory, institutional, econom- 
ic, and market potential evaluation. The choice of batteries for a 
base system is lead-acid. Recognizing the potential near-term avail- 
ability of zinc-chloride batteries, a sensitivity analysis of battery 
system viability for this system was also conducted. A view of 
long-term future, customer-side viability was prepared using DOE 
battery storage goals. Electric customer ownership, siting, and op- 
eration of battery systems requiring the evaluation of many differ- 
ent issues from those relevant to utility ownership are discussed. 
Chapters included are: Battery Energy Storage System Description; 
Battery System Cost and Performance Analysis; Regulatory Issues 
and Electric Rates; Institutional and Environmental Evaluation; 
Economic Evaluation; Customer Class Market Potentjal Identifica- 
tion and Evaluation; Selection of Demonstration Candidates. 
(MCW) 


20396 (BNL—51242) Direct efficiency measurement and 
characterization of residential heating equipment. Annual 
report, fiscal year 1979. Krajewski, R.F.; McDonald, R.J.; 
Milau, J.S. (Brookhaven National Lab., Upton, NY (USA)). 
May 1980. Contract AC02-76CH00016. 77p. NTIS, PC 
A05/MF AOl1. 

Preliminary characterization results for hydronic (hot water) 
oil-fired systems are presented along with the results of other work 
conducted to fulfill commitments made under an earlier phase of 
the project. The first results from the fully operational warm air 
furnace test facility are included with a brief description of the 
equipment and the technique used in measuring furnace efficiencies. 
The laboratory data are then used to determine annual fuel con- 
sumption and fuel-weighted seasonal efficiency for each heating 
unit based on typical operating parameters (size of residence, geo- 
graphic location, and usage). The results of the study include the 
evaluation of a wide range of hydronic burner-boiler systems. The 
combination of direct, accurate efficiency measurement and calcula- 
tion of annual fuel use provides a standard method for comparison 
of individual heating units and retrofit modifications on a common 
and realistic basis. 


20397 (DOE/CS/30361—T1) Willow Park II Community 
Center. Design report for the passive solar commercial build- 
ings design assistance and demonstration program. (Interac- 
tive Resources, Inc., Point Richmond, CA (USA)). 15 Jan 
1981. Contract FC02-80CS30361. 109p. NTIS, PC A06/MF 
AOl. 

The design process for a passive solar community center in 
Texas is documented. Weather data are given. Energy analysis for 
early drawings is performed using the ENERGYLOOK program 
and the results shown graphically. Energy consumption and cost 
data are given. The design evolution is then traced and the per- 
formance of alternative designs compared. Design indicators for 
best strategies and concepts are discussed and the final design is 
presented. Energy consumption and cost are given, along with in- 
cremental passive solar design costs. A schematic review meeting 
report and life cycle value tables are included. Overviews, unavail- 
able information, incremental passive design costs, performance 
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comparison of alternatives, and architectural compatibility are dis- 
cussed for each step in the design process. (LEW) 


20398 (DOE/CS/30366—1) Spray-roof cooling system- 
analysis: cooling concept integration, Phase I. Passive and 
hybrid solar manufactured building project. Project status 
report No. 1. Huffman, J.B.; Lindsey, L.L.; Snyder, M.K. 
(Butler Mfg. Co., Grandview, MO (USA). Research Center; 
Princeton Energy Group, NJ (USA)). 10 Mar 1981. Con- 
tract FC02-80CS30366. 15p. NTIS, PC A02/MF AO1. 

The development of a roof spray system for passive/hybrid 
building cooling is described. Progress to date in defining and eval- 
uating the issues and constraints relevant to spray roof cooling is 
described in the context of Butler's passive/hybrid manufactured 
buildings development program. (MHR) 


20399 (DOE/1R/05106—T5) Building automation sys- 
tems. Information bulletin of the energy task force of the 
urban consortium. (Public Technology, Inc., Washington, 
DC (USA)). 1980. Contract FG02-781R05106. 29p. NTIS, 
PC A03/MF AOI. 

A description of what an automation system is, what it does, 
and how it works in buildings is presented. The current State of the 
Art is described and recommendations are made for selecting candi- 
date buildings and contracting for a system. The benefits which can 
be obtained from automation vary with the local situation (energy 
cost, size and location of buildings, labor situation, and method of 
building operation and maintenance) and to illustrate this, seven 
cities and counties around the country are cited which have suc- 
cessfully installed automation systems. Names of contacts for fur- 
ther information are provided. (MCW) 


20400 (DOE/IR/05106—T7) Local government use of 
thermography for energy conservation. (Public Technology, 
Inc., Washington, DC (USA)). 1980. Contract FG0Q2- 
78IR05106. 37p. NTIS, PC A03/MF AO1. 


Information is presented on the capabilities of various ther- 
mal infrared sensing technologies and equipment. Examples of their 
use in inventories of energy loss from both individual buildings and 
community-wide perspectives are included. Discussions cover both 
ground and aerial surveys and include procedures for program 
evaluation. Two case studies of cities that have used these technol- 
ogies are presented. A tabular comparison of equipment specifica- 
tions is presented and listings of experts, organizations, and refer- 
ence sources for further detailed information are given. 


20401 (DOE/R5/10116—T1) Inside storm window. 
Kaplan, J.I. (Indianapolis Center for Advanced Research, 
IN (USA)). Nov 1980. Contract FG02-79R510116. 25p. 
NTIS, PC A02/MF AO1. 

The work effort to design, build, install, and evaluate an 
inside storm window is presented. The ISW, made of two separated 
layers of mylar (like a thermopane window) which when not in use 
can be rolled up in a shade, is described. The work effort included: 
development of a prototype model; the development of production 
facilities to turn out a small number (50) of ISW’s; the production 
of the windows; the installation of the windows into buildings; the 
building of a test chamber to determine the R value of the ISW and 
the subsequent determination of the R value; and a survey to deter- 
mine how the residents of the homes in which ISW’s were installed 
felt about the windows. Comments on each of these tasks are pre- 
sented and some comments On initial steps towards commercializa- 
tion are offered. (MCW) 


20402 (DOE/TIC—11450) Draft action plan. James, S. 
(ed.). (Seattle Energy Office, WA (USA). Energy Ltd. Pro- 
ject). Oct 1980. Contract W-31-109-ENG-38. 182p. NTIS, 
PC A09/MF AOI. 

A summary of the comprehensive action plan for managing 
the energy resources used in transportation and buildings in Seattle 
is presented. The Draft Action Plan is organized into two basic 
parts: Building Energy Strategies and Transportation Energy Strat- 
egies. Under Building Energy Strategies, the maximum cost-effec- 
tive conservation strategies focus on the long-range, incentive-based 
aspects of the Community Energy Redevelopment Plan: what it 
would accomplish, how it would be financed, and how it would be 
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managed. The Community Energy Redevelopment Plan is followed 
by a description of the minimum conservation actions required of 
all sectors. In some cases, there is overlap between the ENERGY, 
Ltd. recommendations and programs that have been proposed or 
are being developed by other city agencies. The last section on 
transportation energy strategies covers a variety of recommenda- 
tions, from a bicycle/moped program to a demonstration program 
for producing alcohol from a renewable resource and converting 
publicly owned vehicle fleets to run on alcohol. 


20403 (EMD—81-8) Residential energy-conservation out- 
reach activities: a new Federal approach needed. Staats, E.B. 
(General Accounting Office, Washington, DC (USA)). 11 
Feb 1981. 40p. General Accounting Office, Gaithersburg, 
MD. 

Report to the Congress by the Comptroller General of the 
United States. 

An evaluation of DOE's residential energy conservation out- 
reach activities is presented. Specifically, it includes an examination 
of the contribution that outreach can make in achieving energy 
conservation; the effectiveness of alternative outreach techniques; 
and DOE's current program direction and management. Specific 
chapters are Residential Energy Conservation Outreach: A Per- 
spective; and Problems in Directing and Managing Residential Out- 
reach. (MCW) 


20404 Energy conservation: design resource handbook. 
Walker, H.V. (ed.). Ottawa, Ontario; Royal Architectural 
Institute of Canada (1979). vp. (NP—1902448). 

Details of the design and operation of energy efficient build- 
ings for the future are presented. The manual provides information 
for training new professionals and supports the efforts of those al- 
ready in the Canadian workplace. A brief discussion on regulations 
is followed by detailed sections covering: Environmental Design 
Factors (external spaces and climate, internal spaces and comfort); 
Environmental Control and Energy Systems (heat gain and loss, in- 
filtration, electric power supply, building physics, building fabric, 
solid waste disposal systems, heating and cooling, ventilation, solar 
energy technology, district heating, wind energy, heat recovery, 
lighting); Design Criteria for New Construction (building and site 
characteristics; requirements of a structural system and building; 
building form, geometry, surface, volume, and usable area; general 
criteria for energy efficient design; interior spaces; horizontal and 
vertical constructional systems; walls and curtain-walls; doors and 
windows, protective elements); Thermal Up-Grading of Existing 
Constructions and Built-In Energy Systems (factors determining the 
extent of modification and retrofitting, methods of modifying the 
building fabric and the built-in energy systems, measures to prevent 
rapid obsolescence of designs, consideration of alternative energy 
sources for buildings); Urban Planning and Landscape Design; 
Energy Economics and Life Cycle Costing. Some additional energy 
information and a bibliography are included in the appendices. 


20405 (LBL—12387) Indoor air quality: potential audit 
strategies. Traynor, G.W. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1981. Contract W-7405-ENG-48. 10p. (CONF- 
810370—1). NTIS, PC A02/MF AO1. 

From 8. annual energy conservation management confer- 
ence; Portland, OR, USA (17 Mar 1981). 

Techniques for measuring CO, NO», formaldehyde, radon, 
and particulates in residential indoor air space are described. A 
basic indoor air quality audit is proposed comprising two steps: 
compiling an inventory of indoor pollutant sources (through an 
owner questionnaire or visual audit) and assessing the amount of 
pollutants injected into the home from known sources - sources 
with a narrow range of emission rates (e.g., gas stoves) and second- 
ly, measuring the pollutant source strengths of unknown sources - 
sources with emission rates that vary widely (e.g., radon). (MCW) 


20406 Consumers without a direct economic incentive to 
conserve energy. Craig, C.S.; McCann, J.M. (New York 
Univ, NY). Journal of Environmental Systems ; 10: No. 2, 
157-164(1980). 

Individuals living in master-metered dwellings consume 
more electricity than their counterparts living in single-metered 
dwellings. Part of the reason is that individuals in master-metered 
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dwellings do not have a direct economic incentive to conserve 
energy. A sample of master-metered and single-metered individuals 
is examined to provide some guidance in formulating appeals to 
achieve energy conservation. 13 refs. 


20407 (NCEI—0027) Study of chimney draft regulation 
relating to energy conservation in oil-burning residential fur- 
naces. Afify, E.M. (North Carolina State Univ., Raleigh 
(USA). Dept. of Mechanical and Aerospace Engineering). 
Mar 1980. 59p. NTIS. 

An investigation was made to study the performance of 
barometric dampers used with residential oil-burning furnaces to 
provide information that might lead to damper design improve- 
ments which would reduce energy usage or increase energy effi- 
ciency of oil-burning furnaces. Two commercially available 
dampers were used in this study. A force analysis of the dampers 
was developed and the information gained from this analysis was 
used in the design of a new barometric damper. The main features 
of this new design is its streamlining and improved aerodynamic 
torque characteristics. A force analysis of the new damper showed 
that it is more sensitive to pressure drag variation when compared 
to the commercial dampers used. The experimental work was de- 
signed to establish the operational characteristics of the commercial 
dampers and to compare their sensitivity to pressure drop vari- 
ations with the new design. Two series of tests were performed. In 
the first series of tests a model smoke tunnel was used to determine 
the effect of streamlining of the damper flap plate on turbulence 
and vortex formation on the back side of the plate. In the second 
series of tests a comparative study of the operational characteristics 
of the commercially available dampers and the new damper were 
carried out. It was found that the new damper gave an overall 
better performance than that of the commercial dampers. As esti- 
mated savings of about two million dollars/year could result by the 
use of the new damper in all residential oil-burning furnaces in 
North Carolina. 


20408 (NP—1902443) Preliminary investigation of resi- 
dential and light commercial cooling technology in New 
Mexico. Final report, January 1, 1978-December 31, 1979. 
Feldman, K.T. Jr.; Tsai, G.J.; Elsenstadt, M.E. (Bickle/CM, 
Inc., Albuquerque, NM (USA); New Mexico Univ., Albu- 
querque (USA)). Apr 1981. 104p. (EMD—2-66-1117). New 
Mexico Energy and Minerals Dept., Santa Fe. 

A survey was made of the number and types of space cool- 
ing units currently used in residential and light commercial build- 
ings in New Mexico to determine the existing use and trends with 
respect to evaporative coolers, refrigerated air conditioners, and 
natural ventilation for space cooling in the state. This information 
then provides a basis for determining the current and future energy 
conservation potential associated with each cooler type. Previous 
work is described. A test program, consisting of 3 buildings with 
evaporative coolers and three with refrigerated air conditioning 
systems, and the procedures are described. Data reduction and ana- 
lytical procedures and programs for evaluating the performance of 
coolers and buildings are presented and results are analyzed. Pre- 
dicted seasonal performance of evaporative coolers and refrigerated 
air conditioners is determined and computer models are described. 
Detailed conclusions and recommendations are presented. (MCW) 


20409 (ORNL/CON—64) ACES: final performance 
report, December 1,1978-September 15, 1980. Baxter, V.D. 
(Oak Ridge National Lab., TN (USA)). Apr 1981. Contract 
W-7405-ENG-26. 138p. NTIS, PC A07/MF AOl1. 

The performance of the ACES in a single-family residence 
near Knoxville, Tennessee has been compared with that of two dif- 
ferent air-to-air heat pumps in an identical house. Results show that 
energy has been saved for the testing years. In addition to reducing 
consumption, the ACES significantly reduced integrated peak util- 
ity demands. Reinsulation of the ice storage bin reduced heat leak- 
age rates by about 40% and resulted in increasing ground tempera- 
tures by an average of 5.6°C over first-year levels. The demonstra- 
tion project and the ACES concept are described. Data acquisition 
procedures, system modifications, steady-state performance, annual 
cycle performance, and effects of modifications are discussed. 
(MCW) 
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20410 (ORNL/Sub—7715/3) Effect of vibrations on the 
density of loose-fill insulations. Yarbrough, D.W.; Wright, 
J.H. (Tennessee Technological Univ., Cookeville (USA). 
Dept. of Chemical Engineering). May 1981. Contract W- 
7405-ENG-26. 36p. NTIS, PC A03/MF AO1. 

Testing results of the three major loose-fill insulation prod- 
ucts marketed in this country subjected to a variety of vibrations 
and impacts in a laboratory setting to determine the magnitude of 
the resultant density increases, are presented. Results show repeated 
drops of 19 mm (.75 inch) and 152 mm (6 inch) produced density 
increases of up to 75% for fiberglass, 45% for rock wool, and 27% 
for cellulosic materials. The three insulation products were also 
subjected to vibrations ranging from 0.1 mm (.004 inch) to 6.35 mm 
(.25 inch) to obtain ratios of final density over initial density. Under 
the test conditions studied it was observed that the lighter materials 
settled more percentagewise than the dense materials. 


20411 (P—400-80-038) Overview of the proposed 1980 
residential building standards. Project report No. 17. Pen- 
nington, B. (California Energy Commission, Sacramento 
(USA)). Sep 1980. 21p. California Energy Commission, Sac- 
ramento, CA. 

The proposed revisions to California's energy conservation 
standards for new residential buildings are presented. Their impacts 
are highlighted; the process that the California Energy Commission 
will use to obtain public input is described; and the 17 staff reports 
that document the data, assumptions, and analysis staff used in de- 
veloping the 1980 Residential Building Standards are summarized. 
(MCW) 


20412 (PNL—3607) Energy conservation manual for 
builders in the Mid-Columbia Basin area. Mazzucchi, R.P.; 
Nieves, L.A.; Hopp, W.J. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Mar 1981. Contract AC06- 
76RLO1830. 61p. NTIS, PC A04/MF AO1. 

Results of a comprehensive cost-effectiveness evaluation of 
energy conservation measures currently available for use in typical 
residential buildings are presented. Section 2 discusses construction 
techniques for energy-efficient buildings and presents estimates of 
the cost of incorporating the conservation measures in the proto- 
type building, the resultant annual energy savings, and the value of 
that annual energy savings based upon typical regional fuel prices. 
In Section 3 this information is summarized to prioritize conserva- 
tion investments according to their economic effectiveness and 
offer general recommendations to home builders. Appendix A con- 
tains detailed information pertaining to the energy consumption cal- 
culations. Appendix B presents the methodology, assumptions, and 
results of a detail cash flow analysis of each of the conservation 
items for which sufficient performance and cost data are currently 
available. (MCW) 


20413 (SERI/TP—721-1014) Analysis of the performance 
and space-conditioning impacts of dedicated heat-pump water 
heaters. Morrison, L.; Swisher, J. (Solar Energy Research 
Inst., Golden, CO (USA)). Dec 1980. Contract AC02- 
77CH00178. 12p. (CONF-810405—15). NTIS, PC A02/MF 
AOl. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

A description is given of the development and testing of the 
newly-marketed dedicated heat pump water heater (HPWH), and 
an analysis is presented of its performance and space conditioning 
impacts. This system utilizes an air-to-water heat pump, costs about 
$1000 installed, and obtains a coefficient of performance (COP) of 
about 2.0 in laboratory and field tests. Since a HPWH is usually in- 
stalled indoors and extracts heat from the air, its operation is a 
space conditioning benefit if an air conditioning load exists and a 
penalty if a space heating load exists. To investigate HPWH per- 
formance and a space conditioning impacts, a simulation has been 
developed to model the thermal performance of a residence with 
resistance baseboard heat, air conditioning, and either heat pump or 
resistance water heating. The building characteristics are adapted 
for three US geographical areas (Madison, Wisconsin; Washington, 
DC; and Ft. Worth, Texas), and the system is simulated for a year 
with typical weather data. For each city, HPWH COPs are calcu- 
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lated monthly and yearly. In addition, the water heating and space 
conditioning energy requirements of HPWH operation are com- 
pared with those of resistance water heater operation to determine 
the relative performance ratio (RPR) of the HPWH. The annual 
simulated RPRs range from 1.5 to 1.7, which indicate a substantial 
space heating penalty of HPWH operation in these cities. 


20414 Energy-efficient commercial buildings: the effect of 
environmental systems on architectural form. Ternoey, S.E.; 
Carlberg, D.B.; Dwyer, L.D.; Mueller, H.W.; Nash, K.C.; 
Robbins, C.L. (Solar Energy Research Inst., Golden, CO). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society ; 5.1: 35-43(1980). (CONF- 
801016—(Vol.1)). Amherst, MA, USA (19 Oct 1980). 

The environmental systems used in a commercial building 
are a major determinant of architectural form. Buildings using con- 
ventional environmental systems have distinct form characteristics. 
Likewise, buildings utilizing natural lighting, heating, cooling, and 
ventilation techniques have another set of architectural form char- 
acterisitcs. The architectural differences between these two ap- 
proaches was explored by using historical and current building ex- 
amples. This information is then used to suggest a classification 
system for the range of possible solutions available to the designer 
today. 


20415 Quantifying the impact of orientation, insulation, 
color, and wind on massive and lightweight building enve- 
lopes. Derickson, R.; Baccei, B. (Solar Energy Research 
Inst., Golden, CO). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society ; 
5.1: 326(1980). (CONF-801016—(Vol.1)). Amherst, MA, 
USA (19 Oct 1980). 


20416 Thermal performance of earth covered buildings in 
hot, arid regions. Bircher, T.L. (Solar Energy Research 
Inst., Golden, CO). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society ; 
5.1: 332-336(1980). (CONF-801016—(Vol.1)). Amherst, MA, 
USA (19 Oct 1980). 

The thermal impacts of several variables related to earth in- 
tegration of buildings in hot, arid regions have been studied using 
finite difference models and analysis by the computer program 
SPICE. Results indicate that berming of burying a structure to a 
depth of 2 m or more and insulating the roof will provide the ma- 
jority of benefits from ground-coupling. 


3202 Transportation 
REFER ALSO TO CITATION(S) 20297, 20402 


20417 (ANL/CNSV—20) National setting for productive 
conservation in urban transportation. Johnson, L.R.; LaBelle, 
S.J. (Argonne National Lab., IL (USA)). Apr 1981. Con- 
tract W-31-109-ENG-38. 56p. NTIS, PC A04/MF AO1. 

The need for productive conservation strategies in urban 
transportation is discussed. Key trends in urban transportation are 
discussed as a basis for identifying target areas for productive con- 
servation strategies. The need for and expected impacts of such 
candidate strategies as improvements in conventional automobiles, 
increases in automobile load factors, changes in highway and transit 
system operation, price-driven reductions in travel, and shifts to 
more-efficient modes are briefly outlined. 


20418 (DOE/CE/70032—1) Vehicle purchase and use 
data matrices: J.D. Power/DOE New Vehicle Owner Sur- 
veys. Crawford, R.; Dulla, R. (Energy and Environmental 
Analysis, Inc., Arlington, VA (USA)). Apr 1981. Contract 
ACO01-79PE70032. 330p. NTIS, PC A15/MF AO1. 

Vehicle purchase and use data collected in two recent sur- 
veys from buyers of new 1978 and 1979 cars and light-duty trucks 
are presented. The survey information is broad in scope, extending 
from the public awareness of fuel economy information to decision- 
making in the purchase process, to in-use fuel economy. The survey 
data consequently have many applications in transportation studies. 
The objective of this report is to make a general summary of the 
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data base contents available to interested individuals and organiza- 
tions. 


20419 (ORNL—5745) Transportation energy require- 
ments to the year 2010. Samuels, G. (Oak Ridge National 
Lab., TN (USA)). Apr 1981. Contract W-7405-ENG-26. 
97p. NTIS, PC A05/MF AOl1. 

The potential reduction in energy use in the transportation 
sector through the year 2010 is studied in the context of a strong 
national policy of conservation. Results discussed are based on 
plausible, near-term technologies with a minimum impact on lifes- 
tyles. Projections are made for efficiency improvements and 
demand growth for each transportation mode, and from these 
future energy requirements are derived. A baseline case in which 
there is little shift in the type of fuel used by the various modes 
shows a reduction in energy use from 21.7 EJ in 1978 to 13.9 EJ in 
2010. The demand for oil was reduced from 20.9 to 13.2 EJ. A 
minimum oil case, based on the maximum practical substitution of 
electricity for oil, gives an additional reduction in oil demand of 0.8 
EJ. Additional oil savings could result from the substitution of nat- 
ural gas for oil. Other large reductions in energy use, on the order 
of 1.5 to 2.0 EJ, could result from major technology improvements 
while a further 1.5 to 2.0 EJ could be saved at the expense of 
speed, convenience, comfort, and probably, safety. Electric vehicles 
are projected to be limited to short-range (< 150 km) applications. 
Although battery technology will probably advance to the point 
that longer-range (200 to 300 km) vehicles are practical, the addi- 
tional weight and cost of the batteries will probably offset any 
energy or cost advantage for these vehicles. If coal becomes the 
primary fuel used, there appears to be little, if any, energy savings 
from using electricity as compared to converting the coal to syn- 
thetic liquid fuels. 


3203 Industry And Agriculture 


REFER ALSO TO CITATION(S) 19702, 19706, 19838, 19930, 19986, 20348, 
20456 


20420 (ANL/CNSV-TM—56) Energy/material flows as- 
sociated with cyclic petrochemicals. (Argonne National Lab., 
IL (USA)). Oct 1979. Contract W-31-109-ENG-38. 134p. 
NTIS, PC A0O7/MF AOl1. 

A detailed product flow analysis, starting with the refinery 
reformate stream, was prepared to identify the major products of 
interest. The selection of the products and their derivatives for de- 
tailed analysis was based on 1978 consumption data which is report- 
ed. The products selected for detailed analysis were: Benzene (from 
Toluene), Polystyrene, Polyester fibers, Cyclohexane, Nylon 6,6, 
Nylon 6, ABS + SAN, Phenolic resins, Urethane foams, Unsatu- 
rated polyesters and SBR. Data on the selling price of these prod- 
ucts and the companies which market these products are tabulated. 
The production routes were analyzed to determine the key manu- 
facturing processes available. A detailed analysis of the important 
steps in the production of these materials is presented. For each 
step in the manaufacturing process a process description, a block 
flow diagram, the energy consumption, and the feedstock conver- 
sions are provided. If more than one process was available and was 
determined to be commercially important, this route was also pre- 
sented in detail. If the alternate process was not as significant, then 
this process was noted and briefly described. 


20421 (ANL/CNSV-TM—57) Barriers to the adoption of 
energy-conserving technologies in the textile industry. Evans, 
A.R.; Zussman, S.K. (Argonne National Lab., IL (USA)). 
Sep 1979. Contract W-31-109-ENG-38. 105p. NTIS, PC 
A06/MF AO1. 

An overview of the textile industry and a discussion of 
energy-conserving technologies currently available at the pilot- 
demonstration stage are presented. Existing and potential barriers to 
the adoption of these technologies in the textile industry identified 
are: economic; technical acceptance; conflict between commitments 
of capital for compliance with environmental and health regulations 
and for investment in energy conservation measures; and a lack of 
information and technical expertise. Possible measures to eliminate 
barriers to the implementation of energy-conserving technologies 
are discussed. (MCW) 
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20422 (BNL—51353) Polysulfones for conservation in the 
ethylene-polymer industry. (Brookhaven National Lab., 
Upton, NY (USA)). Jan 1981. Contract AC02-76CHO00016. 
26p. NTIS, PC A03/MF AOI. 

The preparation of ethylene-SO2 polysulfone copolymers by 
cobalt-60 gamma irradiation, as well as by chemical catalysis, as a 
means of incorporating a polluting waste material such as SO: into 
useful ethylene polymers and also for the purpose of conserving 
ethylene feedstock is described. The physical properties of the co- 
polymer were determined, and it was found that the copolymer is 
soluble in ethylene diamine and its homologues, hot concentrated 
H2SO,, and cold 45% KOH. Also found was that it had no glass 
transition temperature, Tg, and no crystalline melting temperature, 
Tm, but had a decomposition temperature near 350°C. The copo- 
lymer was pressure molded into discs at elevated temperatures, 150 
to 200°C, which had a high degree of hardness but were brittle and 
inhomogeneous (partly clear and partly cloudy). Sheets of the co- 
polymer were also prepared by mixing the powdered copolymer 
with 4 to 5% Teflon powder on a hot tow-roll mill. The sheets 
thus prepared had low strength and were easily torn, but were 
somewhat porous and oil-absorbent. The addition of small quanti- 
ties of a third monomer resulted in products containing copolymers 
of the modifying monomer. These modified polymers appeared 
soluble in common solvents. A summary of accomplishments, con- 
clusions, and suggestions for future work are presented. 


20423 (CONF-810463—1) US industrial thermal energy 
storage program. Olszewski, M. (Oak Ridge National Lab., 
TN (USA)). 1981. Contract W-7405-ENG-26. 14p. NTIS, 
PC A02/MF AOl. 

From International symposium on energy storage; Brighton, 
UK (29 Apr 1981). 

Three major programs described to reduce oil and gas con- 
sumption in industry include in-plant reuse of industrial reject heat, 
external reuse of industrial reject heat, and the use of alternate 
fuels. The US Industrial Thermal Energy Storage Program has 
demonstration and/or technology transfer projects underway in 
each of these areas. These projects, the organization of the US In- 
dustrial Thermal Energy Storage Program, and future program di- 
rections are described with some specifics cited in the food process- 
ing and paper industries. (MCW) 


20424 (DOE/CH/00016—T1) Energy for agriculture: a 
computerized information retrieval system. Stout, B.A.; 
Myers, C.A. (comp.). (Michigan State Univ., East Lansing 
(USA). Dept. of Agricultural Engineering). Dec 1979. Con- 
tract AC0O2-CHO00016. 416p. NTIS, PC A18/MF AOl1. 

This bibliography contains 2613 citations to the literature for 
1973 through May 1979. Some of the subjects covered include: ac- 
counting, agriculture, animal production, conservation, drying, fer- 
tilizer, food processing, greenhouses, home, international, irrigation, 
organic, solar, storage, tillage, and wind. Author and keyword in- 
dexes are included. (MHR) 


20425 (DOE/CS/40015—T3) Assessment of selected con- 
servation measures for high-temperature process industries. 
Kusik, C.L.; Parameswaran, K.; Nadkarni, R.; O'Neill, J.K.; 
Malhotra, S.; Hyde, R.; Kinneberg, D.; Fox, L.; Rossetti, 
M. (Little (Arthur D.), Inc., Cambridge, MA (USA)). Jan 
1981. Contract AC03-78CS40015. 216p. NTIS, PC A1l0/MF 
AOI. 

Energy conservation projects involving high-temperature 
processes in various stages of development are assessed to quantify 
their energy conservation potential; to determine their present 
status of development; to identify their research and development 
needs and estimate the associated costs; and to determine the most 
effective role for the Federal government in developing these tech- 
nologies. The program analyzed 25 energy conserving processes in 
the iron and steel, aluminium, copper, magnesium, cement, and 
glassmaking industries. A preliminary list of other potential energy 
conservation projects in these industries is also presented in the ap- 
pendix. (MCW) 
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20426 (DOE/CS/40056—T3) Application of foams to the 
processing of fabrics. Phase-III. Technical progress report, 
September 1, 1979-February 28, 1981. Namboodri, C.G. 
(United Merchants Research Center, Langley, SC (USA)). 
Mar 1981. Contract AC02-77CS40056. 39p. NTIS, PC A03/ 
MF AOl. 

Efforts in foam dyeing to produce commercially acceptable 
dyeing techniques are discussed. (MCW) 


20427 (DOE/ET/15426—T1) R and D for improved effi- 
ciency, small steam turbines: Phase I. Final technical report. 
(Northern Research and Engineering Corp., Woburn, MA 
(USA)). Feb 1980. Contract AC03-79ET15426. 265p. NTIS, 
PC Al2/MF AOl1. 

Results of an investigation of the development of a class of 
highly efficient steam turbines in the 500 to 5000 horsepower range 
are presented; these new machines are expected to have efficiences 
between 70 and 85%. The turbines are based on the concept of one 
or more high-speed radial inflow turbine modules driving a low- 
speed bull gear. Each module operates then at optimal specific 
speed, which yields high efficiency compared to the partial admis- 
sion Curtiss stages currently used. The project has two phases. 
Phase | includes investigation and interpretation of the market for 
small steam turbines and definition of the radial inflow turbine 
(RIT) configurations best suited to penetrate a significant portion of 
this market. Phase 1 concludes with a recommended configuration. 
(MCW) 


20428 (NCEI—0028) Design and evaluation of a natural- 
ly ventilated broiler house. Final report. Timmons, M.B.; 
Baughman, G.R. (North Carolina State Univ., Raleigh 
(USA). Dept. of Biological and Agricultural Engineering). 
1981. 6lp. NTIS, PC A04/MF AOl1. 

The advantages of improved feed conversion and low fuel 
usage associated with completely enclosed, mechanically ventilated 
poultry housing and the advantage of low electrical energy usage 
of conventional, curtain walled houses - combined into a new hous- 
ing design for poultry called the FLEX house, are described. In 
one year of performance testing comparing the FLEX house, an 
enclosed house, and a conventional house at a common site showed 
that the new FLEX house design was most efficient in the total 
energy required to produce a unit of meat. Energy savings were 
determined to be 2.8 cents per kg of meat produced or roughly $19 
million dollars could be saved potentially each year in North Caro- 
lina by using the FLEX house design. The added building costs of 
the FLEX house could be paid for in less than two years. 


20429 (ORNL/TM—7655) Heat pump concepts for in- 
dustrial use of waste heat. Blanco, H.P. (Oak Ridge National 
Lab., TN (USA)). May 1981. Contract W-7405-ENG-26. 
75p. NTIS, PC A04/MF AO1. 

Heat pump systems for recovering waste heat are consid- 
ered. To compare different cycles on a consistent basis, a definition 
of performance based on the Second Law of Thermodynamics is 
presented. A high-grade heat-actuated cycle that uses a steam ejec- 
tor is analyzed, but no substantial development effort is anticipated 
for implementing heat pumps of this type. Three residual-heat-actu- 
ated-heat pumps are analyzed. A turbine-compressor heat pump is 
presented that can attain relatively high delivery temperatures (ap- 
proximately 120 to 130°C from a source at 60°C. The other two 
residual-heat-actuated concepts presented are absorption heat 
pumps. One operates on a closed cycle and the other on an open 
cycle. Delivery temperatures on the order of 115 10 130°C with a 
60°C source are possible, provided that advanced heat/mass trans- 
fer coniigurations are developed. The open-cycle concept is an in- 
teresting possibility for heat recovery. It can, in principle, operate 
with lower waste heat temperatures than a closed cycle, and during 
the heating season it may provide both process and space heat. 


20430 (PNL—3753) Chemical production from industrial 
by-product gases. Final report. Lyke, S.E.; Moore, R.H. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Apr 1981. Contract AC06-76RL01830. 128p. NTIS, PC 
A07/MF AOl1. 

The potential for conservation of natural gas is studied and 
the technical and economic feasibility and the implementation of 
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ventures to produce such chemicals using carbon monoxide and hy- 
drogen from byproduct gases are determined. A survey was per- 
formed of potential chemical products and byproduct gas sources. 
Byproduct gases from the elemental phosphorus and the iron and 
steel industries were selected for detailed study. Gas sampling, pre- 
liminary design, market surveys, and economic analyses were per- 
formed for specific sources in the selected industries. The study 
showed that production of methanol or ammonia from byproduct 
gas at the sites studied in the elemental phosphorus and the iron 
and steel industries is technically feasible but not economically 
viable under current conditions. Several other applications are iden- 
tified as having the potential for better economics. The survey per- 
formed identified a need for an improved method of recovering 
carbon monoxide from dilute gases. A modest experimental pro- 
gram was directed toward the development of a permselective 
membrane to fulfill that need. A practical membrane was not devel- 
oped but further investigation along the same lines is recommended. 
(MCW) 


20431 (JPRS—77853, pp 8-18) Technological and energy 
situation of the ferrous metallurgy. Frakas, O. 16 Apr 1981. 
Translated from Kohaszat, No. 1, 1-7(Jan 1981). NTIS. 

In East Europe report: Scientific Affairs No. 700. 

The technological situation concerning ferrous compounds 
production in Hungary is reviewed. It is noted that presently all 
raw iron is converted to steel by the Siemans-Martin method, but 
the introduction of an oxygen-converter and the combined steel 
production facilities under construction will decrease energy con- 
sumption for converting raw iron into steel. Details on energy con- 
sumed in the iron industry in Hungary are given. (MCW) 


20432 (JPRS—77853, pp 18-24) Energy and technologi- 
cal situation of ferrous metallurgy from the plant's viewpoint. 
Repasi, G. 16 Apr 1981. Translated from Kohaszat, No. 1, 
8-10(Jan 1981). NTIS. 

In East Europe report: Scientific Affairs No. 700. 

Results achieved all over the world in the area of decreasing 
the specific energy consumption of the ferrous metallurgical branch 
of energy are briefly discussed. Using some data from the world- 
wide industry, conclusions are made concerning Hungary’s indus- 
try. Utilization of waste heat in the industry is noted and the specif- 
ic development goals of the Danubian Iron Works are presented. 
(MCW) 


20433 (JPRS—77853, pp 25-34) Our economic develop- 
ment and the science of materials. Stefan, M. 16 Apr 1981. 
Translated from Magyar Tudomany; No. 2, 84-92(Feb 
1981). NTIS. 

In East Europe report: Scientific Affairs No. 700. 

The requirements in the planning of industrial technologies 
for the future are discussed. Material science and material technol- 
ogy are discussed and some results are tabulated showing the inter- 
relationships of basic research, material or process, and examples of 
applications. Discussed are: new steel with improved properties; 
glass metals; ceramics; and composites (associated materials). The 
future of material science and material technology are discussed. 
(MCW) 


20434 Status report on energy consumption and distribu- 
tion in the P/M industry (1976) (USA). Nayar, H.S. (Metal 
Powder Industries Federation, Princeton, NJ). Progress in 
Powder Metallurgy ; 34-35: 7-19(1980). (CONF-7804185— 
(Vols. land2); CONF-7906211—(Vols. land2)). 

From National powder metallurgy conference; Los Angeles, 
CA, USA (24 Apr 1978). 

The average energy consumed in the powder metallurgy in- 
dustry in the US during 1976 to produce one pound of P/M parts 
was 17,500 Btu. This includes energy to produce powder; heating 
and air-conditioning the plants and offices; handling, blending, and 
compacting the powder; heating the furnaces, generating atmos- 
phere; and other normal and secondary operations within the 
fabricator’s plants. Natural gas represents 63% of the total energy 
consumed in the industry. The P/M process is more energy effi- 
cient than the competitive processes but not as efficient as it could 
be. There is considerable room to conserve energy in the use of 
furnaces, in sintering atmospheres, and in heating and air-condition- 
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ing offices and plants. Energy management programs are recom- 
mended. 


20435 Designing sintering furnaces and atmospheres for 
energy savings. Holden, F.L. (Sunbeam Equipment Corp., 
Meadville, PA). Progress in Powder Metallurgy ; 34-35: 21- 
30(1980). (CONF-7804185—(Vols. land2); CONF-7906211— 
(Vols. land2)). 

From National powder metallurgy conference; Los Angeles, 
CA, USA (24 Apr 1978). 

The typical design of a furnace is briefly described; a belt 
conveyor design is used to illustrate the discussion; and the parts 
and operation of the furnace are described. Design features consid- 
ered for maximum savings are pointed out. Sintering atmospheres 
commonly used are listed and real conservation measures to sharply 
reduce consumption of atmospheres listed include: maintain maxi- 
mum tightness; keep furnace doors to a minimum size; use tight 
curtains; control the atmospheres; use the lowest Dew Point gas; 
blend gases; turn off the gases at the highest temperature possible. 
(MCW) 


20436 Energy-saving applications of industrial gases. 
Becker, J.S. (Air Products and Chemicals, Inc., Allentown, 
PA). Progress in Powder Metallurgy ; 34-35: 31-62(1980). 
(CONF-7804185—(Vols. land2); CONF-7906211— 
(Vols. land2)). 

From National powder metallurgy conference; Los Angeles, 


CA, USA (24 Apr 1978). 

Two main applications for which industrial gases can be uti- 
lized to help reduce overall energy consumption in the powder 
metallurgy industry are discussed. The primary application dis- 
cussed in detail is the nitrogen-based sintering atmospheres and the 
second application discussed briefly is the oxygen enrichment of 
combustion systems for oil or gas-fired furnaces. (MCW) 


20437 Energy conservation through industrial process ef- 
ficiency improvement. Harvey, D.G. pp 294-315 of First In- 
ternational Gas Research Conference. Rockville, MD; Gov- 
ernment Institutes, Inc. (1980). 

From International gas research conference; Chicago, IL, 
USA (9 Jun 1980). 

A US DOE task of assisting industry in developing more ef- 
ficient industrial processes directed toward energy conservation is 
described. It is the goal of these efforts to effect industrial energy 
savings of 1.5 and 5.5 quadrillion Btu's annually by the years 1985 
and 2000, respectively. The mechanisms utilized by the Office of 
Industrial Programs to provide industrial assistance and several of 
the gas related efforts undertaken to date are described. 


3206 Municipalities And Community Systems 


REFER ALSO TO CITATION(S) 19933, 20301, 20404 


20438 (DOE/CS/40400—T1) Energy utilization: munici- 
pal waste incineration. Final report. LaBeck, M.F. (Sirrine 
(J.E.) Co., Greenville, SC (USA)). 27 Mar 1981. Contract 
AC02-80CS40400. 100p. NTIS, PC A05/MF AOl1. 

An assessment is made of the technical and economical feasi- 
bility of converting municipal waste into useful and useable energy. 
The concept presented involves retrofitting an existing municipal 
incinerator with the systems and equipment necessary to produce 
process steam and electric power. The concept is economically at- 
tractive since the cost of necessary waste heat recovery equipment 
is usually a comparatively small percentage of the cost of the origi- 
nal incinerator installation. Technical data obtained from presently 
operating incinerators designed specifically for generating energy, 
documents the technical feasibility and stipulates certain design 
constraints. The investigation includes a cost summary; description 
of process and facilities; conceptual design; economic analysis; deri- 
vation of costs; itemized estimated costs; design and construction 
schedule; and some drawings. 


20439 (DOE/IR/05106—T4) Improving the efficiency of 
municipal boilers. Ewen, J.R. (Public Technology, Inc., 
Washington, DC (USA)). 1979. Contract FG02-781R05106. 
18p. NTIS, PC A02/MF AOl1. 
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A program to examine the efficiency of boilers and to identi- 
fy the techniques and equipment available for improving this effi- 
ciency is presented. Operating efficiency of boilers and the impor- 
tance of boiler room function are stressed. Elements of boiler effi- 
ciency are described in Chapter III and operational and mainte- 
nance procedures are given in Chapter IV. Normal retrofit energy 
measures given in Chapter V precede a list of sources of test equip- 
ment available and a bibliography. (MCW) 


20440 (DOE/RG/10075—T2) Engineering evaluation of 
the proposed boiler addition for Minnegasco Energy Center, 
Minneapolis, Minnesota. Final draft report. Abendroth, 
H.R.; Poon, A. (AMAF Industries, Inc., Columbia, MD 
(USA)). 16 Mar 1981. Contract AC01-79RG10075. 64p. 
NTIS, PC A04/MF AOl1. 

The results are reported of a technical evaluation of alter- 
nate fuels for the proposed oil and natural gas fired No. 3 boiler at 
the Minnegasco Energy Center (MEC) located in Minneapolis, 
Minnesota. This report has been prepared for the Department of 
Energy, Office of Fuels Conversion for their use in considering an 
alternate fuel exemption petition submitted by MEC. The fuels con- 
sidered for the proposed boiler include oil, natural gas, bituminous 
coal, petroleum coke/coal mixture, refuse-derived fuel (RDF), coal- 
oil mixtures, and coal/oil dual fuel fired. The purchase of steam 
from the Northern States Power Company (NSPCo) was also con- 
sidered as an alternative to construction of another boiler at MEC. 
Evaluation of each fuel included review of the overall plant design, 
estimates of capital and O and M costs, salvage value, useful life, 
and quantities of solid waste produced. The MEC supplies steam 
and chilled water to the downtown Minneapolis area for building 
heating and cooling using two presently owned and operated 
200,000 Ib/h oil/natural gas fired boilers. If the proposed boiler is 
permitted to burn oil and natural gas, it will be identical in design 
to the existing boilers. The evaluation showed that the use of oil, 
natural gas, coal, petroleum coke-coal mixtures, coal-oil mixtures, 
and coal/oil dual fuel firing appear technically feasible as fuel 
choices for the proposed boiler. The purchase of steam from the 
NSPCo appears feasible as an alternative to the installation of a 
new boiler at the MEC. Offsite storage space would be required for 
receiving and storing coal, petroleum coke, or RDF Offsite fuel 
preparation facilities are required for preparing petroleum coke-coal 
mixtures and RDF. 


20441 (LA-UR—81-1200) Planning for energy efficiency 
in Albuquerque. Mathews, R.; Noll, S.; Parsons, V.; Roach, 
F. (Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 4p. (CONF-810509—33). NTIS, PC A02/ 
MF AOl. 

From Annual conference of the International Solar Energy 
Society; Philadelphia, PA, USA (26 May 1981). 

Experiences in investigating low-cost/no-cost energy plan- 
ning methods in the city of Albuquerque, New Mexico are recount- 
ed. (MCW) 


20442 (TVA/OP/EDT—81/14) Potential for energy re- 
covery from municipal solid waste in the Duck and Elk 
Rivers area. (Tennessee Valley Authority, Chattanooga 
(USA). Div. of Energy Demonstrations and Technology). 
Feb 1981. 155p. NTIS, PC A08/MF AOl1. 

Options for developing resource recovery projects in Bed- 
ford, Coffee, Franklin, Lincoln, and Moore Counties in Middle 
Tennessee are described. The solid waste inventory for the area; 
energy use inventory; energy and resource recovery technology al- 
ternatives; energy recovery project proposals (resource recovery 
plan, cogeneration option, subregional option); risk management; fi- 
nancial alternatives; design, procurement, and construction manage- 
ment alternatives; and system management alternatives are dis- 
cussed in separate chapters. Energy and resource recovery technol- 
ogy alternatives cover incineration (waste heat recovery systems, 
modular controlled air incinerators, modular refractory inciner- 
ators, waterwall rotary combustor, waterwall incineration with un- 
processed waste and processed waste, environmental aspects); 
refuse-derived fuel; pyrolysis systems; materials separation and re- 
covery (handpicking, mechanical separation, and source separation). 
Information provided in appendices is: energy user data forms; 
transfer stations; TVA experimental cogeneration program; man- 
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power requirements; state of Tennessee loan program; Warren 
County solid waste inventory; and comments from the state of Ten- 
nessee Department of Public Health. (MCW) 


20443 Conversion of the city of Sunnyvale streetlighting 
system to sodium vapor. Volume II. Appendix comments. 
Oakland, CA; Scott Beamer and Associates (1980). 426p. 
(NP—1902435). California Energy Commission, Sacramen- 
to. 

Information presented in the appendix includes the follow- 
ing: Conversion of Oakland Streetlighting; Norelco Roadway 
Lighting Survey; American National Standard Practice for Road- 
way Lighting; CIE Publication (Recommendations for the Lighting 
of Roads for Motorized Traffic); Miscellaneous Applicable Data; 
Night and Day Photographs of the Seven Sunnyvale Streets. Com- 
ments on the converted streetlighting project from 10 sources are 
presented. (MCW) 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 20418 


3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 20296, 20342 


20444 (ANL/OEPM—80-12) Research, development, and 
demonstration of lead-acid batteries for electric vehicle pro- 
pulsion. Annual report for 1980. (Johnson Controls, Inc., 
Milwaukee, WI (USA). Globe Battery Div.). Mar 1981. 
Contract W-31-109-ENG-38. 92p. NTIS, PC A05/MF AOl1. 

Work performed during Oct. 1, 1979 to Sept. 30, 1980 for 
the development of lead-acid batteries for electric vehicle propul- 
sion is described. During this report period many of the results 
frpm Globe Battery’s design, materials and process development 
programs became evident in the achievement of the ISOA (Im- 
proved State of Art) specific energy, specific power, and energy ef- 
ficiency goals while testing in progress also indicates that the cycle 
life goal can be met. These programs led to the establishment of a 
working pilot assembly line which produced the first twelve volt 
ISOA modules. Five of these modules were delivered to the Na- 
tional Battery Test Laboratory during the year for capacity, power 
and life testing, and assembly is in progress of three full battery sys- 
tems for installation in vehicles. In the battery subsystem area, 
design of the acid circulation system for a ninety-six volt ISOA bat- 
tery pack was completed and assembly of the first such system was 
initiated. Charger development has been slowed by problems en- 
countered with reliability of some circuits but a prototype unit is 
being prepared which will meet the charging requirements of our 
ninety-six volt pack. This charger will be available during the 1981 
fiscal year. 


20445 (ANL/OEPM—80-13) Research, development, and 
demonstration of nickel-zinc batteries for electric vehicle pro- 
pulsion. Annual report for 1980. (Energy Research Corp., 
Danbury, CT (USA) ). Mar 1981. Contract W-31-109-ENG- 
38. 246p. NTIS, PC Al1/MF AOI. 

Progress in the development of nickel-zinc batteries for elec- 
tric vehicles is reported. Information is presented on nickel elec- 
trode preparation and testing; zinc electrode preparation with addi- 
tives and test results; separator development and the evaluation of 
polymer-blend separator films; sealed Ni-Zn cells; and the optimiz- 
ation of electric vehicle-type Ni-Zn cells. (LCL) 


20446 (ANL/OEPM—80-14) Research, development, and 
demonstration of nickel-zince batteries for electric vehicle pro- 
pulsion, Annual report for 1980. (Gould, Inc., Rolling Mead- 
ows, IL (USA)). Mar 1981. Contract W-31-109-ENG-38. 
107p. NTIS, PC A06/MF AOl1. 

Progress in developing nickel-zinc batteries for propelling 
electric vehicles is reported. Information is included on component 
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design, battery fabrication, and module performance testing. Al- 
though full scale hardware performance has fallen short of the con- 
tract cycle life goals, significant progress has been made to warrant 
further development. (LCL) 


20447 (ANL/OEPM—80-15) Research, development, and 
demonstration of nickel-zinc batteries for electric-vehicle pro- 
pulsion. Annual report for 1980. (Exide Management and 
Technology Co., Yardley, PA (USA)). Mar 1981. Contract 
W-31-109-ENG-38. 139p. NTIS, PC A07/MF AOl1. 

Progress in work at Exide in three main development areas, 
i.e., battery design and development, nickel cathode study, and 
electrochemical studies is reported. Battery design and development 
concentrated on the optimization of design parameters, including 
electrode spacing, charging methods, electrolyte concentration, the 
design and fabrication of prototype cells and modules, and testing 
to verify these parameters. Initial experiments indicated that an in- 
terelectrode spacing of 2.5 mm was optimum when normal (D.C.) 
charging is used. It was during these experiments that a high rate 
charging technique was developed to deposit a dense active zinc 
which did not shed during vibration. A 4 cell - 300 Ah experimen- 
tal module was built and sent to NBTL for testing. Initial testing on 
this module and a 300 Ah cell are reported. Experiments on elec- 
trolyte concentration indicate that higher concentrations of KOH 
(8M, 9M or 10M) are beneficial to capacity maintenance. Available 
nickel cathodes were evaluated for possible use in the VIBROCEL. 
These included pocket, sintered plaque impregnated, nickel plated 
steel wool impregnated, plastic bonded and CMG (multifoil) elec- 
trodes. These electrodes have Coulombic densities ranging from 70 
Ah/Kg for pocket plates to 190 Ah/Kg for CMG electrodes. De- 
tailed test data are presented for each type including rate capability, 
effect of zincate on performance, and capacity maintenance with 
cycling. Work on zinc deposition emphasized the special charging 
technique. This is a deposition using special waveforms of charging 
current, to deposit dense crystalline zinc on the anode substrate. 


20448 (ANL/OEPM—80-16) Research, development, and 
demonstration of nickel-iron batteries for electric vehicle pro- 
pulsion. Annual report, 1980. (Eagle-Picher Co., Joplin, MO 
(USA)). Mar 1981. Contract W-31-109-ENG-38. 61p. NTIS, 
PC A04/MF AO1. 

The objective of the Eagle-Picher nickel-iron battery pro- 
gram is to develop a nickel-iron battery for use in the propulsion of 
electric and electric-hybrid vehicles. To date, the program has con- 
centrated on the characterization, fabrication and testing of the re- 
quired electrodes, the fabrication and testing of full-scale cells, and 
finally, the fabrication and testing of full-scale (270 AH) six (6) volt 
modules. Electrodes of the final configuration have now exceeded 
1880 cycles and are showing minimal capacity decline. Full-scale 
cells have presently exceeded 600 cycles and are tracking the indi- 
vidual electrode tests almost identically. Six volt module tests have 
exceeded 500 cycles, with a specific energy of 48 Wh/kg. Results 
to date indicate the nickel-iron battery is beginning to demonstrate 
the performance required for electric vehicle propulsion. 


20449 (SAND—81-0719) Performance and public aware- 
ness programs for the DOE/ALO Electra Van 600. Semian- 
nual report, March-October 1980. Bassett, R.R. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Apr 1981. Contract 
AC04-76DP00789. 26p. NTIS, PC A03/MF AOl1. 

From March 17. 1980 to October 1, 1980 a Jet Industries 
Inc. Electra Van 600 was used to carry passengers and light cargo 
at Sandia for the purpose of evaluating its onsite operation. Instru- 
mentation was installed to measure operating parameters and deter- 
mine efficiencies, and maintenance records were kept to document 
problems. The van was also part of a Public Awareness Program to 
inform the public of the existence of electric vehicles (EVs) like the 
Electra Van: they can see it, drive it, and better understand the 
vital role EVs can play in reducing US dependence on foreign oil. 
The van was parked in a location that gave it maximum exposure, 
and interested people were given rides. Some actually drove the 
vehicle; their comments were requested and noted. The van was 
also demonstrated as part of lectures and was used in energy exhib- 
its. 
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3307 Emission Control 
REFER ALSO TO CITATION(S) 20883 
3308 Alternative Fuels 


20450 (DOE/CE/50022—1) Methy! aryl ethers from coal 
liquids as gasoline extenders and octane improvers. Singer- 
man, G.M. (Gulf Research and Development Co., Pitts- 
burgh, PA (USA)). Nov 1980. Contract AC01-79CS50022. 
35p. NTIS, PC A03/MF AOl1. 

A mixture of methyl aryl ethers derived from the phenols 
present in direct liquefaction coal liquids shows considerable prom- 
ise as a gasoline blending agent and octane improver. The mixture 
of methyl aryl ethers was blended at five volume percent with a 
commercial, unleaded gasoline. The properties and performance of 
the blend in a variety of laboratory and automotive tests is report- 
ed. The tests show that the mixture of methyl aryl ethers improves 
gasoline octane without degrading other gasoline properties. 


20451 (DOE/CE/50025—1) Use of alcohol in farming 
applications: alternative fuels utilization program. Borman, 
G.L.; Foster, D.E.; Uyehara, O.A.; McCallum, P.W.; Tim- 
bario, T.J. (Wisconsin Univ., Madison (USA); Mueller As- 
sociates, Inc., Baltimore, MD (USA)). Nov 1980. Contract 
AC02-79CS50025;A.C05-79CS56051. 26p. NTIS, PC A03/ 
MF AOl. 

The use of alcohol with diesel fuel has been investigated as a 
means of extending diesel fuel supplies. The ability to use ethanol in 
diesel-powered farm equipment could provide the means for in- 
creasing the near-term fuels self-sufficiency of the American farmer. 
In the longer term, the potential availability of methanol (from 
coal) in large quantities could serve to further decrease the depen- 
dency on diesel fuel. This document gives two separate overviews 
of the use of alcohols in farm equipment. Part I of this document 
compares alcohol with No. 1 and No. 2 diesel fuels and describes 
several techniques for using alcohol in farm diesels. Part II of this 
document discusses the use of aqueous ethanol in diesel engines, 
spark ignition engines and provides some information on safety and 
fuel handling of both methanol and ethanol. This document is not 
intended as a guide for converting equipment to utilize alcohol, but 
rather to provide information such that the reader can gain insight 
on the advantages and disadvantages of using alcohol in existing en- 
gines currently used in farming applications. 


20452 (SERI/TP—731-1178) Demonstration of dissociat- 
ed methanol as an automotive fuel: system performance. Fine- 
gold, J.G.; Karpuk, M.E.; McKinnon, J.T.; Passamaneck, R. 
(Solar Energy Research Inst., Golden, CO (USA)). Apr 
1981. Contract AC0O2-77CH00178. 5p. (CONF-810509—26). 
NTIS, PC A02/MF AOl1. 

From Annual conference of the International Solar Energy 
Society; Philadelphia, PA, USA (26 May 1981). 

The results are presented of system performance testing of 
an automotive system devised to provide hydrogen-rich gases to an 
internal combustion engine by dissociating methanol on board the 
vehicle. The dissociation of methanol absorbs heat from the engine 
exhaust and increases the lower heating value of the fuel by 22%. 
The engine thermal efficiency is increased by raising the compres- 
sion ratio and burning with excess air. 


36 MATERIALS 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 19623, 19625, 19728. 19736, 19843, 19924, 
20149, 20149, 20150, 20151, 20202, 20205, 20209, 20214, 20219, 20219, 20225, 
20506, 20663 


20453 (CONF-810410—3) Analytical electron-microscopy 
evaluation of laser-welded 308 stainless steel. Vitek, J.M.; 
David, S.A. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 20p. NTIS, PC A02/MF AOl1. 

From Scanning electron microscopy conference; Dallas, TX, 
USA (14 Apr 1981). 
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Analytical electron microscopy (AEM) was used to charac- 
terize the structure of laser welded 308 stainless steel. Due to the 
small amounts and fine scale of the minor phases found in the laser 
welded material, AEM is unique in its ability to determine composi- 
tions accurately. The laser welded microstructures were different 
from those produced by more conventional techniques in that the 
amount of delta ferrite found in an austenite matrix was much 
lower (< 1% vs 10%). Additionally, a uniform distribution of 
amorphous Mn-Si rich precipitates was found. Compositions were 
determined as a function of both welding speed and post-weld an- 
nealing. Results on specimens annealed after welding at 750 and 
900°C indicated the equilibrium structure consisted of austenite plus 
delta ferrite. After annealing at higher temperatures (1060°C), both 
the ferrite and the Mn-Si particles dissolved, and instead a Cr-Mn 
rich precipitate formed in small quantities (< 10%). This Cr-Mn 
precipitate was found to be fcc, with a = 0.82 nm. 


20454 (CONF-810530—4) High-temperature low-cycle fa- 
tigue and tensile properties of Hastelloy X and alloy 617 in 
air and HTGR-helium. Strizak, J.P.; Brinkman, C.R.; Ritten- 
house, P.L. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 15p. NTIS, PC A02/MF AO1. 

From IAEA specialists’ meeting on high-temperature metal- 
lic materials for application in gas-cooled reactors; Vienna, Austria 
(4 May 1981) 

Results of strain controlled fatigue and tensile tests are pre- 
sented for two nickel base solution hardened alloys which are refer- 
ence structural alloys for use in several high temperature gas 
cooled reactor concepts. These alloys, Hastelloy X Inconel 617, 
were tested at temperatures ranging from room temperature to 
871°C in air and impure helium. Materials were tested in the solu- 
tion annealed as well as in the pre-aged condition where aging con- 
sisted of isothermal exposure at one of several temperatures for pe- 
riods of up to 20,000 h. Comparisons are also given between the 
strain controlled fatigue lives of these alloys and several other com- 
monly used alloys all tested at 538°C. 


20455 (CONF-810530—5) Weldability evaluations and 
weldment properties of Hastelloy X. King, J.F.; McCoy, 
H.E.; Rittenhouse, P.L. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 12p. NTIS, PC 
A02/MF AOl1. 

From IAEA specialists’ meeting on high-temperature metal- 
lic materials for application in gas-cooled reactors; Vienna, Austria 
(4 May 1981). 

Studies of weldability and weldment properties were con- 
ducted on commerical heats of Hastelloy X. Weldment preparation 
was done using several combinations of welding techniques and 
filler metals. Evaluation methods employed included hot cracking 
susceptibility and tensile and creep properties measured both before 
and after aging at 593 to 871°C for up to 10,000 h. 


20456 (DOE/CS/40079—T1) Production of aluminum- 
silicon alloy and ferrosilicon and commercial-purity aluminum 
by the direct-reduction process. Third annual technical report, 
1980 January 1-1980 December 31. Bruno, M.J. (Aluminum 
Co. of America, Alcoa Center, PA. Alcoa Labs.). Jan 1981. 
Contract AC01-77CS40079. 101p. (CONS—S5089-14). NTIS, 
PC A06/MF AOl1. 

Progress on the program to demonstrate the technical feasi- 
bility of a pilot-sized Direct Reduction Process for producing alu- 
minium and aluminium-silicon alloy is reported for Phase C. Prog- 
ress is reported on reduction including the following tasks: supply 
burden material; burden beneficiation; effects of pilot operating pa- 
rameters; pilot modifications; reactor scale-up design; calculating 
heat and mass balance; processing mathematical modeling; effects 
of process variables; information on supportive analytical, phase 
identification, and mechanical engineering data. Progress on alloy 
purification is reported in the following tasks: pilot unit installation; 
effects of pilot operating parameters; pilot unit modifications; and 
supportive mechanical engineering. Progress on purification to 
commercial grade aluminum is reported on: pilot unit installation; 
effects of pilot operating parameters; pilot unit modifications; sup- 
port pilot operations; and supportive expended man-hours. Plans for 
Phase D are noted. (MCW) 
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20457 (DOE/ER—0046/4(Vol.2)) Damage analysis and 
fundamental studies. (Department of Energy, Washington, 
DC (USA). Office of Fusion Energy). Feb 1981. 58p. 
(CONF-8008102—). NTIS, PC A04/MF AOI1. 

From Workshop on fusion environment sensitive flow and 
fracture processes; Seattle, WA, USA (4 Aug 1980). 

As a planning activity, the objectives of the workshop were 
to list, prioritize and milestone the activities necessary to under- 
stand, interpret and control the mechanical behavior of candidate 
fusion reactor alloys. Emphasis was placed on flow and fracture 
processes which are unique to the fusion environment since the na- 
tional fusion materials program must evaluate these effects without 
assistance from other reactor programs. The working group on 
flow processes and properties was concerned with the time-depend- 
ent and independent flow. This included radiation hardening and 
steady state and cyclic creep. The working group on the effect of 
flow on fracture was concerned with the relationships between the 
unique flow properties of irradiated materials, such as dislocation 
channeling, and the fracture properties of these materials. The 
working group on time-dependent fracture was concerned with 
high-temperature, time-dependent fracture, such as stress-rupture 
and fatigue fracture, while also being concerned with time-depend- 
ent environmental effects on fracture. The working group on radi- 
ation-induced or enhanced embrittlement was concerned primarily 
with time-independent fracture of materials for near-term fusion 
device applications. 


20458 (DOE/ER/01023—4) Study of mechanisms of hy- 
drogen diffusion in separation devices. Annual progress 
report, 1980-1981. Lee, M.H. (Georgia Univ., Athens 
(USA). Dept. of Physics). 20 Apr 1981. Contract AS09- 
77ERO1023. 12p. NTIS, PC A02/MF AOl1. 

The main results are in the following 3 areas: (1) static and 
dynamic properties of the hydrogen diffusion model; (2) exact as- 
ymptotic solutions of the model; (3) new physics of the lattice hy- 
drogen. The progress made during this period has been particularly 
significant. The hydrogen diffusion model has brought to light a 
number of puzzling features of hydrogen metal systems. These ad- 
vances have made it possible now to begin to study some of the 
long-range objectives put forth in the initial proposal. 


20459 (DOE/ER/10501—2) Initial stages of oxidation of 
metals and alloys. Progress report, May 1, 1980-April 30, 
1981, Blakely, J.M. (Cornell Univ., Ithaca, NY (USA)). Apr 
1981. Contract AC02-79ER10501. 25p. NTIS, PC A02/MF 
AOl. 


Studies of the oxidation kinetics of Ni-Fe alloys and of Be 
have been carried out over the past year. The majority of the alloy 
results are for the (100) surface of FesoNieo. Investigation of the 
clean surface over the temperature range up to ~ 900°C indicated 
only a slight enrichment in Fe relative to Ni compared to the bulk 
average composition. Under oxidizing conditions the situation is 
quite different; marked segregation of Fe occurs with the formation 
of iron oxide overlayers. The kinetics of this process have been 
studied using Auger spectroscopy and structural features of the 
overlayer observed by LEED. The LEED observations indicate 
the initial formation of (lll) oriented FeO on FesoNigo (100); at 
greater oxygen exposures a new oxide structure, probably FesOs,, 
develops with its (Ill) plane parallel to the (100) substrate. With Be 
the room temperature oxidation has been investigated over the 
pressure range 1077 to 10°° mm Hg. Auger lineshape studies indi- 
cate that most of the Be spectrum can be accounted for by contri- 
butions from clean Be and BeO. Data on the kinetics at 300 K have 
been obtained. A research ellipsometer with rotating analyzer has 
been installed and interfaced to a computer system. 


20460 (DOE/OR/20687—T3) Wear-resistant materials 
for coal conversion and utilization. Second progress report, 
January 1981-March 1981. Kelley, J.E. (Bureau of Mines, 
Albany, OR (USA). Albany Research Center). 1981. Con- 
tract AI05-800R20687. 6p. NTIS, PC A02/MF AOl. 

This program is to evaluate the erosion-, abrasion- and gall- 
ing-resistance of valve materials and materials processing methods 
for improved wear in coal conversion and utilization components. 
The research is organized into four tasks: erosion testing of poten- 
tial valve materials at several particle velocities and impingement 
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angles, support io Morgantown Energy Technology Center 
(METC) valve development program, liaison and consultation to 
DOE contractors on materials for wear resistance, and testing of 
laser-processed valve seats in coal ash. Erosion studies on potential 
valve materials were halted during the first quarter to allow over- 
haul of the erosion apparatus and change to a larger nozzle (1.5 mm 
I.D.). Changeover from minus 27 ym AlQOs particles to minus 50 
pum AlOs was also made. These changes will allow better compari- 
son of erosion data with other laboratories. 


20461 (HEDL-SA—2158) Radiation-induced evolution of 
austenite matrix in silicon-modified AISI 316 alloys. Garner, 
F.A.; Brager, H.R. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1980. Contract AC14- 
76FF02170. 18p. (CONF-801072—5). NTIS, PC A02/MF 
AOl. 

From Symposium on irradiation phase stability; Pittsburgh, 
PA, USA (5 Oct 1980). 

The microstructures of a series of silicon-modified AISI 316 
alloys irradiated to fast neutron fluences of about 2-3 and 10 x 107° 
n/cm? (E > 0.1 MeV at temperatures ranging from 400°C to 
600°C have been examined. The irradiation of AISI 316 leads to an 
extensive repartition of several elements, particularly nickel and sili- 
con, between the matrix and various precipitate phases. The segre- 
gation of nickel at void and grain boundary surfaces at the expense 
of other faster-diffusing elements is a clear indication that one of 
the mechanisms driving the microchemical evolution is the Inverse 
Kirkendall effect. There is evidence that at one sink this mechanism 
is in competition with the solute drag process associated with inter- 
stitial gradients. 


20462 (LA-UR—81-722) Non-conventional tungsten-base 
hard metal. Sheinberg, H. (Los Alamos Scientific Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 35p. (CONF- 
810626—1). NTIS, PC A03/MF AOl1. 

From 10. plansee seminar; Reutte,, Austria (1 Jun 1981). 

A novel hard-metal composition comprising borides and car- 
bides of tungsten, nickel, and iron is made by reaction hot pressing 
mixtures of elemental tungsten, nickel, and iron powders with small 
quantities of boron carbide. The hardness of these compositions is 
in the range of the hardest conventional tungsten carbide-cobalt 
compositions. It was subsequently determined that molybdenum can 
be substituted for all the tungsten in the composition, and elemental 
boron can be substituted for the boron carbide with a minimum re- 
duction in hardness. The new composition can be used in high-pres- 
sure anvils; it sustains higher pressures than commercial carbides 
without plastic deformation. 


20463 (LBL—12058) Microstructure and mechanical 
properties of 0.1C steel with Nb. Gau, J.S. (Lawrence Berke- 
ley Lab., CA (USA)). Apr 1981. Contract W-7405-ENG-48. 
67p. NTIS, PC A04/MF AOl1. 

Thesis. 

This study was undertaken in order to strengthen the ferrite 
matrix by enhancing precipitation through the presence of strong 
carbide-forming elements Nb and Mo. This is, in light of the con- 
ceptual implication of the mixture rule, an attempt to affect the 
stress in the ferrite at the ultimate strength of martensite. A further 
objective is to study the effect of processing variables on the me- 
chanical properties and resultant microstructure. (MOW) 


20464 (ORNL/TM—7702) Microstructure of ordered 
(Coo 7sFeo 22)3V alloy. Braski, D.N.; Carpenter, R.W.; Bent- 
ley, J. (Oak Ridge National Lab., TN (USA)). May 1981. 
Contract W-7405-ENG-26. 33p. NTIS, PC A03/MF AO1. 
The (Coo 7sFeo 22)sV alloy belongs to a class of long-range- 
ordered alloys that are being developed for elevated-temperature 
applications. The microstructure after quenching and after subse- 
quent aging at temperatures between 973 and 1073°K has been 
characterized by analytical electron microscopy. Short-range order 
(SRO) and small VC matrix precipitate particles were observed in 
the as-quenched material. At 973°K VC precipitated discontinuous- 
ly in grain boundaries and on extrinsic stacking faults. Aging at 
1073°K precipitated VC in grain boundaries and on extrinsic stack- 
ing faults, and produced intrinsic stacking faults that were precipi- 
tate-free. Ordered domains grew upon aging at rates proportional 


ERA VOL. 6, NO. 14 / 2712 


to t/sup 1/2/; the activation energy for growth was 222 +- 20 J/ 
mol. Thermal antiphase boundaries (APBs) had isotropic energies 
and (a/2) <110> displacement vectors. Intrinsic and extrinsic 
stacking faults also serve as APBs, with displacement vectors of (a/ 
6)<112> and (a/3)<111>, respectively. 


20465 (PNL-SA—-9039) Damage analysis and fundamen- 
tal studies quarterly report. Jones, R.H. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1980. Con- 
tract AC06-76RL01830. 5p. NTIS, PC A02/MF AO1. 

The purpose of this analysis was to evaluate the microstruc- 
ture-flow stress relationship for T(d,n) and Be(d,n) neutron and 16 
MeV proton irradiated nickel and niobium. 


20466 (RFP—3202) Auger electron spectroscopy applied 
to braze wettability. Chin, R.L.; Larson, D.T. (Rockwell In- 
ternational Corp., Golden, CO (USA). Rocky Flats Plant). 
1981. Contract AC04-76DP03533. 17p. (CONF-810537—1). 
NTIS, PC A02/MF AOl1. 

From American Vacuum Society Rocky Mountain chapter 
meeting; Denver, CO, USA (4 May 1981). 

The initial requirement for brazing is for the liquid metal 
filler alloy to wet the solid metal surfaces. While atomically clean 
metal surfaces are not necessary for good wettability, excessive 
oxygen (metal oxide) and/or carbon contaminants will leave non- 
wettable surfaces. The causes of non-wettable surfaces during braz- 
ing have been examined utilizing Auger electron spectroscopy. This 
surface spectroscopy with a sampling depth of 10 to 20A combined 
with sputter etching to provide film profiles was used to examine 
non-wettable specimens. Three different systems were studied. In 
the first case, carbon was found to segregate from the bulk to the 
surface of a nickel-copper alloy (Monel) during the braze heating. 
The formation of a graphitic layer was responsible for the non-wet- 
tability. In the second case, an external carbon contaminant was 
found on the surface of 316 stainless steel and resulted in a non- 
wettable surface. In the third situation, the non-wettability of 304 
stainless steel was caused by a thick oxide film which formed in 
vacuum during brazing. 


20467 (SAND—81-0368) Preparation of iron and alumi- 
num samples for ion implantation and TEM examination. Mc- 
Donald, J.M. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1981. Contract AC04-76DP00789. 16p. NTIS, 
PC A02/MF AOl1. 

Transmission electron microscopy (TEM) studies of ion-im- 
planted samples require one-sided thinning in order for the implant- 
ed surface to be examined. The purpose of this report is to describe 
techniques for thinning Fe and Al which have been optimized to 
reproducibly obtain samples with maximum electron-transparent 
thin area. 


20468 (SAND—81-8218) Method for determining D- 
xylose in copper-plating solutions. Feemster, H.C. (Sandia 
National Labs., Livermore, CA (USA)). Apr 1981. Contract 
AC04-76DP00789. 10p. NTIS, PC A02/MF AOl1. 

A modified colormetric procedure for the determination of 
low concentrations of D-xylose in copper sulfate-sulfuric acid plat- 
ing baths is described. The D-xylose is added to the copper solu- 
tions to eliminate gas entrapment in the finished copper deposit. 
Determinations were made at 620 nm with concentrations between 
0.01 to 0.1 mg D-xylose per ml]. The system obeys Beer’s Law at 
these concentrations. 


20469 (UCRL—15337) Impurity effects on the kinetics of 
sintering of metal powders. Final report. Higgins, P.K.; 
Munir, Z.A. (California Univ., Davis (USA). Dept. of Me- 
chanical Engineering). Sep 1980. Contract W-7405-ENG-48. 
241p. NTIS, PC Al1l/MF AOl. 

An analysis of the effect of a surface oxide layer on the sin- 
tering kinetics of metal powders has been utilized for the vast ma- 
jority of metals in the periodic table. Theoretical mathematical 
models have been applied to numerous metal-oxide systems. Classi- 
fication of this effect by use of the periodic table has been made. 
The metal-oxide systems have been divided into four distinct 
groups. An experimental analysis of the palladium-palladium oxide 
system has been made. Evaluation of surface area reduction data of 
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pellets sintered in air between 773 and 898 K results in a mecha- 
nism characteristic exponent, N, between 6.2 and 6.8 and an activa- 
tion energy of 14.1 +- 0.4 kcal/mole. Lack of shrinkage and the 
low vapor pressure of palladium in the solid state lead to the con- 
clusion that surface diffusion is the rate-controlling sintering mecha- 
nism. Specimens sintered in the absence of a surface oxide layer in 
the temperature range between 773 and 1148 K incurred shrinkage 
with resulting N values between 5.6 and 6.5. Those specimens sin- 
tered in vacuum between 773 and 898 K_ possess an activation 
energy of 63.9 +- 0.5 kcal/mole. When compared to the literature 
value for grain boundary diffusion of 31.8 kcal/mole a large dis- 
crepancy is noted. The variation is suggested to be due to surface 
diffusion. Specimens sintered at high temperatures, 1073 to 1148 K, 
possess an activation energy of 28.8 kcal/mole which is in good 
agreement with the published value. Specimens sintered in the tem- 
perature range between 923 and 1048 K show a coupling between 
weight loss and shrinkage. The presence of a metastable surface 
oxide is suggested to account for this phenomenon. 


20470 Strain-rate dependence of the effective viscosity 
under steady-wave shock compression. Grady, D.E. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
DE-AC04-76-DP00789. Applied Physics Letters ; 38: No. 10, 
825-826(15 May 1981). 

Relationships among Hugoniot pressure, effective viscosity, 
and strain rate under conditions of steady-wave shock compression 
are predicted based on the assumption of invariance of a shock 
property equal to the product of the energy dissipated in shock 
compression and the rise time of the steady wave. Effective viscos- 
ity is found to decrease as h~e/sup -1/2/, while strain rate in- 
creases as e~p*/sub h/ with Hugoniot pressure. These results are 
consistent with steady-wave profile measurements on aluminum. 


20471 Pair potentials and lattice vibrations at simple- 
metal surfaces. Rasolt, M.; Mostoller, M. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Physical Review [Section] B: Condensed Matter ; 
23: No. 8, 3774-3780(15 Apr 1981). 

Screened pair potentials and interatomic force constants at 
simple-metal surfaces are investigated using a semiclassical ap- 
proach within the infinite barrier model. Reduction in the screening 
appears to be significant only quite close to the surface. For an 
electron density corresponding to Al, differences from bulk screen- 
ing are negligible at distances greater than ~2.5 Bohr radii from 
the barrier, and for the lower electron density of Na, at distances 
greater than ~3.5a. For surfaces where the reduced screening is 
significant, models for lattice vibrations or relaxation based on bulk 
pair potential forms are clearly unreliable. For such surfaces, relax- 
ation and screening effects can each produce force-constant 
changes of the order of 50% of the largest bulk force constant. 


20472 Adsorption of CO on W(110) as studied using elec- 
tron-stimulated desorptionand thermal desorption. Weng, S. 
(Physics Department, Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review [Section] B: Con- 
densed Matter ; 23: No. 8, 3788-3796(15 Apr 1981). 

The chemisorption of CO on the (110) face of W at room 
temperature is studied using a combined technique consisting of 
electron-stimulated desorption (ESD) and thermal desorption. 
Measurements of the ESD ion energy distribution as a function of 
CO exposure, crystal temperature, and incident electron energy are 
presented in conjunction with a comparison with the corresponding 
thermal-desorption spectra. The correlation between the presence 
of the binding states in the thermal-desorption spectra and the liber- 
ation of ions in ESD is discussed in detail. An interesting result is 
the observation that O* and CO* are due to b; and virgin states of 
CO, respectively. In conjunction with data acquired from other sur- 
face techniques, the present results are used to discuss and propose 
the bonding geometry of the various binding states of CO on 
W(110). 
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20473 Normal photoelectron diffraction of c(2 x 2)O(1s)- 
Ni(001) and c(2 x 2)S(2p)-Ni(001),with Fourier-transform 
analysis. Rosenblatt, D.H.; Tobin, J.G.; Mason, M.G.; 
Davis, R.F.; Kevan, S.D.; Shirley, D.A.; Li, C.H.; Tong, 
S.Y. (Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, Berkeley, California 94720). Physical 
Review [Section] B: Condensed Matter ; 23: No. 8, 3828- 
3835(15 Apr 1981). 

Normal photoelectron diffraction was used to study the 
structure of the c(2 x 2)O and c(2 x 2)S overlayers on Ni(001). The 
oxygen and sulfur atoms were found to lie above the fourfold 
hollow sites in the Ni(001) surface with d/sub perpendicular/ spac- 
ings of 0.90 +- 0.04 and 1.30 +- 0.04 A, respectively, where d/sub 
perpendicular/ is the perpendicular interplanar spacing between the 
adsorbate and surface layers. A Fourier-transform analysis was car- 
ried out on the experimental data. In both cases, the modulus of the 
Fourier transforms gave two large peaks in the real-space distribu- 
tion function. The maxima of these peaks closely corresponded to 
d/sub perpendicular/+b and d/sub perpendicular/+2b, where b is 
the interlayer spacing in Ni(001). The range of experimental data in 
k space was not large enough to yield the value of d/sub perpen- 
dicular/ directly. 


20474 Initial oxidation of the Al(001) surface: Self-con- 
sistent electronic structure of clean Al(001) and Al(001)-p(1 x 
1)O. Krakauer, H.; Posternak, M.; Freeman, A.J.; Koelling, 
D.D. (Department of Physics and Astronomy, Northwest- 
ern University, Evanston, Illinois 60201). Physical Review 
[Section] B: Condensed Matter ; 23: No. 8, 3859-3876(15 Apr 
1981). 

Changes due to the initial oxidation of Al(001) were deter- 
mined from results of the first self-consistent thin-film calculations 
for the clean Al(001) surface as well as Al(001)-p(1 x 1)O. For 
clean Al(001), surface state-surface resonance bands obtained for a 
nine-layer slab were found to be in good agreement with photoe- 
mission measurements and our earlier non-self-consistent results; its 
work function (4.7 +- 0.1 eV) is in good agreement with the Grep- 
stad et al. experimental value (4.41 +- 0.03 eV); no surface core- 
level shift was found in agreement with a recent photoemission 
measurement; finally, the absence of an increased broadening in the 
surface Al(2p) core level is discussed. For the nine-layer Al(001) 
plus O slab, the calculated reduction in the work function (0.6 eV) 
is in good agreement with the experimentally determined reduction 
(0.5—0.8 eV). Prominent O(2p) peaks in the surface layer density of 
states at -8.0 and -10.0 eV below E/sub F/ are in good agreement 
with photoemission measurements. Structure at 1.0 and 1.8 eV 
above E/sub F/, due to O-induced surface resonance states, are re- 
lated to interface states observed by surface soft-x-ray absorption 
spectroscopy. The overall bonding is found to be ionic in character 
with charge transfer onto the O atoms. A surface core-level shift of 
1.5 eV to greater binding energy is found for the surface Al atom, 
in excellent agreement with the Eberhardt and Kunz 1.4-eV Al(2p) 
shift. It is concluded that in the initial stages of oxidation a substan- 
tial number of O atoms are chemisorbed into coplanar, fourfold 
hollow sites, which is consistent with a recent extended-appear- 
ance-potential-fine-structure measurement for the Al—O bond 
length and an earlier self-consistent cluster calculation. 


20475 Josephson effects in ultrashort mean-free-path su- 
perconductors. Lee, T.W.; Falco, C.M. (Solid State Science 
Division, Argonne National Laboratory, Argonne, Illinois 
60439). W-31-109-ENG-38. Applied Physics Letters ; 38: No. 
7, 567-569(1 Apr 1981). 

We show that it is possible to observe Josephson effects at 
temperatures up to 17 K in a superconductor with intrinsic mean 
free path <20 A, contrary to what is generally thought possible. 
The temperature dependence of the critical current in NbsSn mi- 
crobridges near T/sub c/ is consistent with predictions of the one- 
dimensional Ginzburg-Landau (ODGL) theory, while microwave- 
induced steps in the current-voltage characteristics are in excellent 
agreement with the resistively shunted junction (RSJ) model. 
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20476 New look at magnetism in single-crystal Gd-Y 
alloys. Ito, T.; Legvold, S.; Beaudry, B.J. (Ames Labora- 
tory-U. S. Department of Energy and Department of Phys- 
ics, Iowa State University, Ames, Iowa 50011). W-7405- 
ENG-82. Physical Review [Section] B: Condensed Matter ; 23: 
No. 7, 3409-3413(1 Apr 1981). 

Magnetic susceptibility, electrical resistivity, and specific- 
heat measurements have been made on a number of polycrystalline 
and single-crystal samples of Gd-rich Gd-Y alloys. It has been 
found (i) that samples with more than 30 at. % Y exhibit a helical 
structure phase; (ii) that samples between 10 and 30 at. % Y exhibit 
two different Curie-Weiss regimes leading to “double” ferromagne- 
tism; and (iii) that samples with less than 10 at. % Y have Gd-like 
behavior. 


20477 Linear temperature dependence of the electric-qua- 
drupole interaction at '*'Ta impurities in lutetium. Rasera, 
R.L.; Dunlap, B.D.; Shenoy, G.K. (Department of Physics, 
University of Maryland, Baltimore County, Catonsville, 
Maryland 21228). Physical Review [Section] B: Condensed 
Matter ; 23: No. 7, 3560-3562(1 Apr 1981). 

The electric-quadrupole hyperfine interaction at dilute tanta- 
lum impurities in lutetium metal has been measured between 10 and 
655 K using time-differential perturbed angular correlations of the 
133—482-keV cascade in '*'Ta. The temperature dependence of the 
quadrupole frequency is described by the linear temperature rela- 
tion n/sub Q/(T) = {338.7(11)[1-4.05(14) x 10°*T]} MHz. This 
result contradicts the assumptions of the phenomenological model 
for interaction between open 4f-orbital hosts and dilute closed-shell 
impurities previously proposed by the authors, whereby the system 
LuTa should exhibit the usual T/sup 1.5/ temperature dependence. 
The effect on closed-shell probes of the crystal-field-induced qua- 
drupolar distortion of open-orbital host ions, if present at all, is 
much more complex than previously assumed. 


20478 4s*4p°—4s4p‘ and 4s*4p°—4s*fp?5s transitions in 


Y VII, Zr VIII, Nb IX, and MoX. Reader, J.; Acquista, N. 
(National Bureau of Standards, Washington, D.C. 20234). 
Journal of the Optical Society of America ; 71: No. 4, 434- 
441(Apr 1981). 

Spectra of ionized Y, Zr, Nb, and Mo have been observed in 
sliding-spark and triggered-spark discharges on 10.7-m normal- and 
grazing-incidence spectrographs at the National Bureau of Stand- 
ards in Washington, D. C. From these observations the 4s*4p*— 
4s4p‘ transitions in Y VII, Zr VIII, Nb IX, and Mo X have been 
identified. The 4s*4p*—4s*4p*5s transitions in Y VII-Mo X, previ- 
ously identified by Rahimullah et al. [Phys. Scr. 14, 221—223 
(1976); 18, 96—106 (1978)], have been confirmed. In Y VII the 
4s*4p*—4s*4p76s and 4s4p‘-—4p° transition also have been found. 
The parameters obtained from least-squares fits to the energy levels 
are compared with Hartree—Fock calculations. Preliminary values 
of the ionization energies have been determined as 110.02 +- 0.15 
eV for Y VII, 133.7 +- 0.5 eV for Zr VIII, 159.2 +- 0.7 eV for 
Nb IX, and 186.4 +- 1.2 eV for Mo X. 


20479 (SAND—81-6007) Investigation of stretch formabi- 
lity of sheet metals. Spreckelmeyer, H.; Helms, R.; Ziebs, J. 
(Sandia National Labs., Albuquerque, NM (USA)). Apr 
1981. Translation of Forschungsbericht (Research report) 
60, BAM, August 1979. 227p. NTIS, PC All1/MF AO1. 

rhe tensile test involving determination of the normal aniso- 
tropy r and the work-hardening exponent n were used in the usual 
way in order to compare the stretch-forming behavior of metallic 
materials in the form of sheets and ribbons. In addition, to this end 
we also developed simulative testing methods in which the maxi- 
mum attainable stretch-forming limits, according to Keeler and 
Goodwin, can be determined between the stress ratios a = o2/o1 

O....1 that are also considered in this work. 


20480 Investigation of a—-w transformation in the Zr-Hf 
system to 42 GPa. Ming, L.; Manghnani, M.H.; Katahara, 
K.W. (Hawaii Institute of Geophysics, University of 
Hawaii, Honolulu, Hawaii 96822). EY@XN76-S-02-0235. 
Journal of Applied Physics ; 52: No. 3, 1332-1335(Mar 1981). 

Structural transformations in pure Zr and Hf and their alloys 
with 5.2, 21.1, 42.9, and 71.3 at . % Hf have been investigated up to 
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42 GPa (1 GPa = 10 kbar) at room temperature (~?2 °C) by in 
situ high-pressure x-ray diffraction techniques, using a diamond- 
anvil pressure cell. The pressure of transformation a—-w increases 
rapidly with increasing Hf content. On extrapolation, the pressure 
of transformation a—w for Hf is estimated to be in the order of 60 
GPa. Values of the co/ao ratio of the pressure-induced w phase for 
Zr and its alloys are 0.621 +- 0.002, in good agreement with those 
of heat-treated w phases in the Zr-Nb system. 


20481 Optical and structural properties of black molyb- 
denum photothermal converter layers deposited by the pyroly- 
sis of Mo(CO). Chain, E.E.; Seshan, K.; Seraphin, B.O. 
(Optical Sciences Center, University of Arizona, Tucson, 
Arizona 85721). Journal of Applied Physics ; §2: No. 3, 1356- 
1362(Mar 1981). 

Black molybdenum thin films, combining high infrared re- 
flectance with significant solar absorptance, have been prepared by 
pyrolyzing Mo(CO). under oxidizing conditions and subsequent an- 
nealing under a hydrogen atmosphere. X-ray and electron diffrac- 
tion, electron microprobe, and Auger analysis show that the films, 
as deposited, are fine grained (300 A), stress-free, monoclinic MoO2 
with [010] preferred orientation. As the annealing progresses the re- 
flectance in the infrared rises faster than in the visible. Consequent- 
ly, the spectral selectivity can be optimized in a partially annealed 
state characterized by a complex mixture of Mo and MoOh. Like 
black chrome, black molybdenum is a composite material, consist- 
ing of metal particles suspended in an oxide matrix. However, black 
molybdenum is capable of prolonged operation at temperatures in 
excess of the decomposition temperature of black chrome. After 
passivation with SisNy, very simple photothermal solar converter 
coatings with a respectable spectral selectivity and significant tem- 
perature durability at 500 C in vacuum are obtained. 


20482 Stainless-steel elastic constants at low tempera- 
tures. Ledbetter, H.M. (Fracture and Deformation Division, 
National Bureau of Standards, Boulder, Colorado 80303). 
Journal of Applied Physics ; 52: No. 3, 1587-1589(Mar 1981). 

For stainless steels 304, 310, and 316, longitudinal and trans- 
verse ultrasonic velocities were measured by a pulse-echo method 
between 295 and 4 K. From these velocities were computed five 
elastic constants: longitudinal modulus, shear modulus, Young's mo- 
dulus, bulk modulus, and Poisson's ratio. All three steels show low- 
temperature elastic-constant anomalies, which arise from magnetic 
phase transitions. 


20483 Photoacoustic measurement of low-level absorp- 
tions in solids. Rosencwaig, A.; Hindley, T.W. (University 
of California, Lawrence Livermore National Laboratory, 
P.O. Box 808, Livermore, California 94550.). W-7405-ENG- 
48. Applied Optics ; 20: No. 4, 606-609(15 Feb 1981). 

Small repetitively pulsed lasers can be used with a photoa- 
coustic detection method to obtain linear absorption measurements 
on optical films with a 5 x 107° sensitivity using an acoustic-cou- 
pling procedure and with a | x 10° sensitivity using a liquid-trans- 
ducer procedure. 


20484 Optical heterodyne profilometry. Sommargren, 
G.E. (University of California, Lawrence Livermore Na- 
tional Laboratory, P.O. Box 808, Livermore, California 
94550). Applied Optics ; 20: No. 4, 610-618(15 Feb 1981). 

A noncontact optical technique for the measurement of sur- 
face profile is described, which has a height sensitivity of the order 
of 1 A®. It is based on a common path heterodyne interferometer in 
which two orthogonally polarized beams of slightly different fre- 
quency are focused on the surface to be measured. One focal point 
acts as a reference as the other point circularly scans the surface. 
The phase of the beat frequency of the interfering return beams is 
directly proportional to the surface height. The results of a surface 
measurement include graphical displays of the surface profile, auto- 
covariance function, spectral density function, stability, and repeata- 
bility. Comparison with other instruments is also discussed. 
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20485 Observation of amplified reflection through degen- 
erate four-wave mixing at CO, laser wavelengths in germani- 
um. Watkins, D.E.; Phipps, C.R. Jr.; Thomas, S.J. (Los 
Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Optics Letters ; 6: No. 2, 76- 
78(Feb 1981). 

We report the first known observation of amplified reflec- 
tion through degenerate four-wave mixing at 10.6 mm. Reflectivi- 
ties of over 100% are reported in both n-type and p-type germani- 
um at pump intensities of about 100 MW/cm?. The maximum re- 
flectivity reported in 800% in p-type Ge. 


20486 Fe-based long range ordered alloys. Inouye, H.; 
Liu, C.T.; Schaffhauser, A.C. (to Department of Energy). 
US Patent 4,238,229. 9 Dec 1980. Filed date 11 Jun 1979. 
vp. 

PAT-APPL-047444. 

Malleable long range ordered alloys having high critical or- 
dering temperatures exist in the V(Co,Fe)s; and V(Co,Fe,Ni)s 
system having the composition comprising by weight 22-23% V, 
35-50% Fe, 0-22% Co and 19-40% Ni with an electron density > 
8. Excellent high temperature properties occur in alloys having 
compositions comprising by weight 22-23% V, 35-45% Fe, 0-10% 
Co, 25-35% Ni; 22-23% V, 28-33% Ni and the remainder Fe; and 
22-23% V, 19-22% Ni, 19-22% Co and the remainder Fe. The 
alloys are fabricable by casting, deforming and annealing for suffi- 
cient time to provide ordered structure. 


20487 Method for inhibiting corrosion in aqueous sys- 
tems. Demonbrun, J.R.; Schmitt, C.R.; Schreyer, J.M. (to 
Department of Energy). US Patent 4,237,090. 2 Dec 1980. 
Filed date 15 Nov 1978. vp. 

PAT-APPL-960982. 

This invention is a method for inhibiting corrosion in aque- 
ous systems containing components composed of aluminum, copper, 
iron, or alloys thereof. The method comprises (A) incorporating in 
the aqueous medium 2-10 ppm by weight of tolyltriazole; an effec- 
tive amount of a biodegradable organic biocide; 500-1000 ppm by 
weight of sodium metasilicate; 500-2000 ppm by weight of sodium 
nitrite; and 500-2000 ppm by weight of sodium tetraborate, all of 
these concentrations being based on the weight of water in the 
system; and (B) maintaining the ph of the resulting system in the 
range of 7.5 to 8.0. The method permits longterm operation with 
very low corrosion rates and bacteria counts. All of the additives to 
the system are biodegradable, permitting the treated aqueous 
medium to be discharged to the environment without violating cur- 
rent regulations. The method has special application to solar sys- 
tems in which an aqueous medium is circulated through aluminum- 
alloy heat exchangers. 


20488 Precipitation hardenable  iron-nickel-chromium 
alloy having good swelling resistance and low neutron absor- 
bence. Gibson, R.C.; Korenko, M.K.; Merrick, H.F. (to De- 
partment of Energy). US Patent 4,236,943. 2 Dec 1980. 
Filed date 22 Jun 1978. vp. 

PAT-APPL-917832. 

An iron-nickel-chromium age-hardenable alloy suitable for 
use in fast breeder reactor ducts and cladding which utilizes the y” 
strengthening phase and characterized in having a morphology of 
the y” phase enveloping the y’ phase and 6 phase distributed at or 
near the grain boundaries. The alloy consists essentially of about 
40-50% nickel, 7.5-14% chromium, 1.5-4% niobium, 0.25-0.75% 
silicon, 1-3% titanium, 0.1-0.5% aluminum, 0.02-0.1% carbon, 
0.002-0.015% boron, and the balance iron. Up to 2% manganese 
and up to 0.01% magnesium may be added to inhibit trace element 
effects; up to 1% zirconium may be added to increase radiation 
swelling resistance; and up to 3% molybdenum may be added to 
increase strength. 


20489 Powder metallurgy in defense technology. Volume 
5. Princeton, NJ; Metal Powder Industries Federation 
(1980). 128p. (CONF-7911143—). $27.00. 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 

Separate abstracts were prepared for each of the nine includ- 
ed papers. (MOW) 


36 MATERIALS 
3601 Metals And Alioys 


20490 Soviet powder metallurgy developments. Marley, 
W.F. Jr. (Army Foreign Science and Tech. Center, Char- 
lottesville, VA). pp 5-10 of Powder metallurgy in defense 
technology. Volume 5. Princeton, NJ; Metal Powder Indus- 
tries Federation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 

The rapid growth of powder metallurgy in the Soviet Union 
is described. Three areas are covered: high energy rate forming, 
nickel powdered alloy technology, and the powder metallurgy of 
titanium. Each of these topics demonstrates that the Soviets are de- 
veloping a viable powder metallurgical industry. 


20491 Developments in materials for use as_ kinetic 
energy penetrators. Penrice, T.W. (Teledyne Firth Sterling, 
LaVergne, TN). pp 11-21 of Powder metallurgy in defense 
technology. Volume 5. Princeton, NJ; Metal Powder Indus- 
tries Federation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 

Development of present day long rod fin stabilized kinetic 
energy penetrators is traced from the early full caliber solid shot 
anti-armor projectiles of World War I vintage. Steel, uranium and 
tungsten alloys are considered as candidate materials for penetra- 
tors. Tungsten in various forms is presented as the most important 
high density metal for this application and is found to be in large 
scale production both as tungsten carbide and as tungsten heavy 
alloy. Property improvements are related to processing variables 
such as heat treatment after sintering to control grain boundary 
conditions, and to the introduction of cold work by rotary swaging 
for increased hardness and strength. The strain rate sensitivity of 
these alloys is discussed and a projection of properties that are 
likely to obtain at launch and impact conditions is given. The use of 
these materials developed for penetrators in fragmentation devices 
is referred to. The establishment of substantial production capacity 
for these materials in two mobilization base plants is noted as is the 
availability of adequate supplies of tungsten to meet a mobilization 
requirement. 


20492 Aerospace applications for pressed and sintered P/ 
M titanium alloys. Andersen, P.J.; Alber, N.E.; Thellmann, 
E.L. (Gould Inc., Cleveland, OH). pp 22-31 of Powder met- 
allurgy in defense technology. Volume 5. Princeton, NJ; 
Metal Powder Industries Federation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 

Wrought titanium alloys offer a range of well-known advan- 
tages to designers and ultimately the users of aerospace hardware. 
Typically, titanium components are forged to an approximate size 
and then machined to final dimensions. On an industry average, 
only about 16% of the initial forging stock winds up as finished 
parts; for some parts, the ratio of forging billet weight to final part 
is greater than 15:1. Specialized casting techniques can produce 
complex parts with much better materials utilization, but the me- 
chanical properties of cast alloys are substantially lower than 
wrought. Techniques for reducing fabrication costs are discussed. 


20493 Can-less HIP’ing of titanium powder. Isserow, S. 
(Army Materials and Mechanics Research Center, Water- 
town, MA). pp 33-35 of Powder metallurgy in defense tech- 
nology. Volume 5. Princeton, NJ; Metal Powder Industries 
Federation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 

Hot isostatic pressing is now an established method for prep- 
aration of high-performance components from powders. As usually 
applied to powders, the method depends on encapsulation of the 
powders within a jacket which is sealed under vacuum. This jacket 
then permits maintenance of the pressure differcatial, which is deci- 
sive for the successful achievement of deformation and consolida- 
tion of the powder. The jacket can also be used to define the con- 
figuration imparted to the powder assembly. 
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20494 Fabrication of aluminum P/M fuze parts. Crow- 
son, A. (Army Armament Research and Development Com- 
mand, Dover, NJ). pp 37-50 of Powder metallurgy in de- 
fense technology. Volume 5. Princeton, NJ; Metal Powder 
Industries Federation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 


(13 Nov 1979). ; ' 
Fabrication of a retainer plug for a safe separation practice 


fuze by aluminum powder metallurgy (P/M) has been demonstrat- 
ed. The shape and size of the part was such that conventional P/M 
techniques were easily employed. The process basically involved 
compacting the aluminum powder in a precision die cavity fol- 
lowed by sintering in a controlled atmosphere furnace to form a 
strong homogenous structure. The resultant structure was formed 
to near-net dimensions with only a minimal amount of machining 
necessary. Tensile and yield strengths in the T4 condition were 280 
and 230 MPa, respectively, with elongations up to six percent. Re- 
tainer plugs heat treated to the T6 condition had tensile strengths 
of 350 MPa and elongations of one to two percent. Air gun testing 
was conducted to simulate shock under actual firing conditions. 
The fuze part successfully passed the testing at twice the normal 
load requirements. Cost advantages over the conventional fabrica- 
tion technique are shown through more efficient material utilization 
and reduction of machining operations. 


20495 Powder metallurgy for fabrication of wire rein- 
forced advanced gas turbine components. Rozner, A.G-.; 
Wiley, R.C. (Naval Surface Weapons Center, Silver Spring, 
MD). pp 51-58 of Powder metallurgy in defense technol- 
ogy. Volume 5. Princeton, NJ; Metal Powder Industries 
Federation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 

A technological process based on powdered metals and de- 
formation technology has been developed for fabrication of W-wire 
reinforced FeCrAlY composites. Tungsten wire is collimated to 
achieve the required distribution and amount of the reinforcing 
phase. The collimator is then placed in a rubber mold. FeCrAlY 
powder is poured into the mold filling the space between and 
around the wires, and hydrostatically pressed at 120,000 psi. Fol- 
lowing hydrostatic compaction, the composite is separated from the 
collimator, sintered under protective atmosphere of hydrogen and 
hot worked by swaging or extrusion to full density. The hot 
swaged cylindrical rods have been forged into JT3D gas turbine 
blade configuration using standard hot forming techniques. The 
composite rod was first upset, then hammered, and finally close die 
forged into near net shape configuration. 


20496 Isothermal forging of high performance gears from 
steel powders, Ferguson, B.L. (TRW Inc., Cleveland, OH); 
Fleck, J.N.; Patel, V.; Chevalier, J. pp 59-79 of Powder 
metallurgy in defense technology. Volume 5. Princeton, NJ; 
Metal Powder Industries Federation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 

The production of high performance parts with large plan 
areas by powder metallurgy techniques is limited by the capacity of 
the existing forging equipment for achieving full density and opti- 
mum mechanical properties. By coupling P/M with isothermal 
forging technology full density can be achieved at low forging 
pressures, c.f. 80 ksi for conventional P/M forging vs 20 ksi for 
isothermal P/M forging. This permits larger parts to be precision 
forged on existing equipment. This technique was applied to preci- 
sion forge a spur gear which serves in the drive train of the M60 
tank. The first stage of the program was to define the process and 
mechanical properties by testing isothermally forged coupons from 
4620 steel powder. This work is reported herein. The second stage, 
which is currently in progress, involved forging the spur gear. Pre- 
form production and initial trials are described. 


20497 P/M superalloys for military gas turbine applica- 
tions. Bartos, J.L. (General Electric Co., Cincinnati, OH). 
pp 81-113 of Powder metallurgy in defense technology. 
Volume 5. Princeton, NJ; Metal Powder Industries Feder- 
ation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 
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Advances in military gas turbine design during the past four 
decades have produced marked improvements in engine perform- 
ance and reliability. However, these improvements have been nec- 
essarily accompanied by increasing pressures to develop advanced 
high strength, low cost, high temperature materials. Among the 
most critical materials are engine rotor alloys, which must combine 
excellent strength properties with high toughness and resistance to 
fatigue failure. Rotor materials have evolved from high chromium 
steels, through A286 and V-57, to nickel-base alloys such as Rene’ 
41, Waspaloy, Inconel 718, Astroloy, and Rene’ 95. The key to this 
alloy evolution has been improvements in processing technology. 
Figures illustrate the strength benefits derived from processing and 
alloy developments. 


20498 Precision forging process for P/M fins. Jost, 
M.M. (Naval Surface Weapons Center, Dahlgren, VA); 
Cook, C.R. pp 115-128 of Powder metallurgy in defense 
technology. Volume 5. Princeton, NJ; Metal Powder Indus- 
tries Federation (1980). 

From P/M in defense technology seminar; Yuma, AZ, USA 
(13 Nov 1979). 

The powder metal forging approach for the production of 
close tolerance components has been demonstrated with ordnance 
components. The P/M forging method has now been extended to a 
challenging requirement for trailing fins for a Navy 5-inch guided 
projectile. The P/M forging technique offered the potential to pro- 
duce the fins at a lower cost than by casting by virtue of less raw 
material required and fewer finishing operations. The trailing fins, 
in order to function acceptably in maintaining the flight of the pro- 
jectile on the desired trajectory, must be produced to extremely 
tight geometric tolerances, especially with regard to the airfoil sur- 
faces, parallelism and flatness. The trailing fins for the five-inch 
guided projectile were designed to be produced as 17-4 PH steel 
castings. A strength requirement of 170,000 psi minimum yield 
strength imposed the necessity for an alloy which could be heat 
treated to develop a high strength condition. 


20499 1978 and 1979 national powder metallurgy confer- 
ence proceedings. Hoffmann, J.; Cebulak, W.; Klar, E. (eds.). 
Princeton, NJ; Metal Powder Industries Federation (1980). 
439p. (CONF-7804185—(Vols.land2); CONF-7906211— 
(Vols. land2)). $56.00. 

From National powder metallurgy conference; Los Angeles, 
CA, USA (24 Apr 1978). 

Separate abstracts were prepared for 4 of the included 
papers. The remaining papers were not in scope for ERA and 
hence omitted. (MOW) 


20500 Energy aspects of iron powder production. Capus, 
J.M. (Quebec Metal Powders, Ltd., Sorel). Progress in 
Powder Metallurgy ; 34-35: 431-439(1980). (CONF-7804185— 
(Vols. land2); CONF-7906211—(Vols. land2)). 

From National powder metallurgy conference; Los Angeles, 
CA, USA (24 Apr 1978). 

An analysis is given of the energy consumption in the manu- 
facture of iron powder by the Quebec Metal Powders Limited 
process. Some comparisons are made with earlier data for alterna- 
tive processes. Finally some comments are made on energy conser- 
vation projects in the manufacture of iron powder. (MOW) 


20501 Thermodynamic predictions of the behavior of Fe- 
Cr-Al alloys in coal gasifier environments. Gordon, B.A. 
(Univ. of California, Berkeley); Worrell, W.; Nagarajan, V. 
Oxidation of Metals ; 13: No. 1, 13-23(1979). 

The construction of thermodynamic stability diagrams for 
the Fe-Cr-Al system is discussed. The constructed diagrams are 
used to predict materials behavior at coal gasifier oxygen and sulfur 
potentials. Experiments are run to compare predicted results with 
experimental observations. Powder mixtures of FeS, Cr2Os, and 
Al,Os are used to observe the formation of the iron-chromia and 
iron-alumina spinels. The spinels are observed at both 871 and 
982°C. The formation of an alumina spinel is observed only on the 
Fe-10A1 alloy, whereas no iron-chromia spinel is found on the Fe- 
Al-Cr alloys. 5 figures, 2 tables. 
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20502 Preliminary observations of the thermodynamic 
predictions of Fe-Cr-Ni alloys in coal gasifier environments. 
Gordon, B.A.; Nagarajan, V. (Univ. of California, Berke- 
ley). Contract W-7405-ENG-48. Oxidation of Metals ; 13: 
No. 2, 197-202(1979). 

The construction of thermodynamic stability diagrams for 
the Fe-Cr-Ni systems is discussed. The constructed diagrams are 
used to predict materials behavior at coal gasifier oxygen and sulfur 
potentials. Some preliminary experiments are run to compare pre- 
dicted results with experimental observations. Powder mixtures of 
FeS, NiS, and Cr2Os3 are used to observe the formation of the iron- 
chromia and nickel-chromia spinels at 871°C. Only the iron-chro- 
mia spinel was observed. No spinels were observed on 310 stainless 
steel samples exposed to the same environment. 4 figures, 1 table. 


3602 Ceramics, Cermets, And Refractories 


REFER ALSO TO CITATION(S) 19625, 19875, 20204, 20491 


20503 (ANL-CEN-RSD—80-4) Transport properties of 
uranium dioxide. Fink, J.K.; Chasanov, M.G.; Leibowitz, L. 
(Argonne National Lab., IL (USA)). Apr 1981. Contract 
W-31-109-ENG-38. 96p. NTIS, PC A05/MF AOl1. 

In order to provide reliable and consistent data on the ther- 
mophysical properties of reactor materials for reactor safety studies, 
this revision is prepared for the transport properties of the uranium 
dioxide portion of the fuel property section of the report Properties 
for LMFBF. Safety Analysis. Since the original report was issued in 
1976, measurements of thermal diffusivity and emissivity have been 
made. In addition to incorporating this new data, new equations 
have been derived to fit the thermal diffusivity and thermal con- 
ductivity data. This analysis is consistent with the analysis of enth- 
alpy and heat capacity. A new form of equation for the emissivity 
is also given. The present report comprises the transport part of the 
UO: portion of section A of the planned complete revision of Prop- 
erties for LMFBR Safety Analysis. 


20504 (CONF-810528—2) Ceramic raw materials and 
their management. Goeller, H.E. (Oak Ridge National Lab., 
TN (USA)). 1981. Contract W-7405-ENG-26. 25p. NTIS, 
PC A02/MF AOl1. 

From 83. symposium on nucleation and crystallization in 
glasses; Washington, DC, USA (3 May 1981). 

After defining reserves and resources with particular empha- 
sis on the need to pay special attention to qualifications, it was 
pointed out that about a dozen elements are already in near-infinite 
supply and that through appropriate research and process develop- 
ment, another dozen may eventually achieve this status. At the 
other extreme are the elements obtained only as by-products from 
ores; the importance of husbanding them was stressed, including 
the need for stockpiling them. Impending scarcity of the remaining 
limited elements was discussed in terms of resource-to-demand 
ratios, which, though only marginally adequate as a measure of im- 
pending scarcity, is the only index we presently have. Alternative 
resources were then discussed as a panacea for extending resources 
for some elements but definitely not for all. 


20505 (CONF-810528—3) High-temperature behavior of 
silicon carbide, sialon, and aluminum oxide ceramics in coal 
and residual-oil slags. Tennery, V.J.; Wei, G.C.; Ferber, 
M.K. (Oak Ridge National Lab., TN (USA)). 1981. Con- 
tract W-7405-ENG-26. 39p. NTIS, PC A03/MF AOI. 

From 83. symposium on nucleation and crystallization in 
glasses; Washington, DC, USA (3 May 1981). 

Effects of exposure of commercial silicon carbide, aluminum 
oxide, and sialon ceramic tubes at T = 1200 to 1220°C to the com- 
bustion products of No. 6 residual fuel oil and a coal-oil mixture 
containing 10 wt % bituminous coal suspended in a No. 6 oil were 
determined via two separate exposure experiments. The exposure 
time for both of these experiments was about 500 h, and air was 
blown through the inside of the tubes while the hot gases flowed 
over the outside. When the ash came only from residual oil, the 
fracture strength of siliconized SiC when subsequently measured at 
25°C increased, while that of sintered alpha SiC decreased about 
30% and that for CVD SiC was essentially unchanged. 
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20506 (DOE/ER/10413—T1) Study of solid metal/ce- 
ramic reactions. Progress report, March 17, 1980-January 15, 
1981. Mehan, R.L.; Jackson, M.R. (General Electric Co., 
Schenectady, NY (USA). Corporate Research and Develop- 
ment Dept.). 26 Jan 1981. Contract AC02-79ER10413. 74p. 
NTIS, PC A04/MF AOl1. 

This study is concerned with the solid state reactions be- 
tween silicon-based structural ceramics and a simple model superal- 
loy. During this past year, considerable effort was devoted to phase 
identification using microprobe, x-ray diffraction (XRD), transmis- 
sion electron microscopy (TEM). and scanning transmission elec- 
tron microscopy (STEM) analyis techniques. The relatively simple 
Si-C-Ni-Cr-Al system was found to be even more complex than an- 
ticipated, with at least 14 individual phases identified in the metal/ 
ceramics reaction zone region. Nevertheless, by preparing diffusion 
couples consisting of SiC and Ni, NiCr, and NiCrAl, and reacting 
them at various temperatures, a reasonably satisfactory understand- 
ing of the overall reaction mechanism has been obtained. 


20507 (DOE/ER/10477—2) Infrared-absorption spectros- 
copy with color-center lasers. Progress report, April 1, 1980- 
March 31, 1981. Curl, R.F. (Rice Univ., Houston, TX 
(USA). Dept. of Chemistry). 1981. Contract AS05- 
79ER10477. 7p. NTIS, PC A02/MF AO1. 

A color center laser spectrometer for the observation of the 
absorption spectra of small free radicals of importance in flames 
and discharges has been developed and several methods for increas- 
ing sensitivity explored. The computer controlled spectrometer is 
capable of scanning long frequency regions continuously while ac- 
quiring data in five channels. The fine structure transition of atomic 
Br has been observed with a high signal-to-noise ratio using the 
sensitivity enhancement obtainable by magnetic rotation spectros- 
copy. The utility of the spectrometer for broad band high resolu- 
tion spectroscopy has been established by study of the spectra of 
nitrogen dioxide and methanol. The noise spectrum of the laser has 
been studied by observations of the signal-to-noise ratios of the 
Stark modulation spectra of acetonitrile and methanol as a function 
of modulation frequency. A marked improvement in sensitivity is 
obtained as the modulation frequency is increased from 100 Hz to 1 
kHz, but the improvement obtained by increasing the modulation 
frequency from 1 kHz to 100 kHz is at most a factor of two with 
an argon laser pump. (MGW) 


20508 (DOE/ER/71027—T1) Electrical and mechanical 
properties of oxide ceramics. Progress report, July 1978-April 
1979, Kroeger, F.A. (University of Southern California, Los 
Angeles (USA)). 1979. Contract AT03-76ER71027. 69p. 
NTIS, PC A04/MF AO1. 

Investigation is described for the electrical and mechanical 
properties of polycrystalline AlzOs, both doped and undoped, made 
from aluminum isopropoxide (so called AlOs(ID, as opposed to 
AlsO;(I) made from sulphate). The material is somewhat purer than 
Al.O;(1). Yet the undoped material, just as AloOs(1), proved to be 
acceptor dominated. The electrical conductivity at high tempera- 
ture (T>1300°C) is similar to that of Al,Os(I), but at lower tem- 
peratures there is a contribution with a low activation energy. This 
contribution is independent of oxygen pressure and grain size and is 
largely ionic in nature. 


20509 (DOE/OR/20679—T2) High temperature applica- 
tions of structural ceramics. Quarterly progress report, July- 
September 1980. Schneider, S.J. (National Bureau of Stand- 
ards, Washington, DC (USA). Center for Materials Sci- 
ence). 1980. Contract AI05-800R20679. 49p. NTIS, PC 
A03/MF AOl1. 

Further studies of Tien’s Sis3N, materials were conducted to 
obtain critical stress intensity factors and to clarify some inconsis- 
tencies in earlier results. Sialon specimens received from Kobayashi 
were annealed at 1430°C for 60 hours with iittle degradation of the 
specimen. Billets of SiC materials were ordered from Norton and 
Carborundum. A literature survey of available data on fracture 
toughness, crack growth behavior, and creep of SiC, SisNs, and 
sialon was completed. A preliminary crack growth mechanism map 
for commercial, hot pressed SiC materials was constructed from 
published information. X-ray analysis has been completed on 17 B- 
SisN; plus garnet samples before and after high temperature frac- 
ture testing. 
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20510 (DOE/OR/20679—T3) High temperature applica- 
tions of structural ceramics. Quarterly progress report, April- 
June 1980. Schneider, S.J. (National Bureau of Standards, 
Washington, DC (USA). Center for Materials Science). 
1980. Contract AI05-800R20679. 14p. NTIS, PC A02/MF 
AOl. 

Reduced scale testing rigs were fabricated from silicon car- 
bide. These were used to test 15 different compositions of silicon 
nitride + Y.A.G. materials. The tests were carried out at 1300°C 
as oxidation was too severe at higher temperature for these materi- 
als. Additional data on SiC, particularly static fatigue data, was col- 
lected with the aim of constructing a crack growth mechanism map 
for this material. The following four instruments have been con- 
structed and tested in accordance with subtasks 3A, 2 to 3: a high 
temperature x-ray furnace, a graphite resistance furnace, a W resist- 
ance furnace, and a resistance heated horizontal tube furnace. A 
fifth furnace heated by radio frequency induction is being con- 
structed to prepare SisN; compositions at pressures up to 300 psi. 
X-ray analysis of nine sialon samples has been carried out. 


20511 (GEPP-TIS—533) Microstructure examination and 
peak crystallization activation energy of MS-11A molybde- 
num sealing glass-ceramic. Spears, R.K.; Johnson, L.L. 
(General Electric Co., St. Petersburg, FL (USA). Neutron 
Devices Dept.). 7 May 1981. Contract AC04-76DP00656. 
32p. NTIS, PC A03/MF AOIl1. 

Differential thermal analysis was used to determine the crys- 
tallization characteristics of a molybdenum sealing glass-ceramic 
designated as MS-11A. This glass--ceramic’s crystalline phase is 
zine orthosilicate. By varying the heating rates from 2°C/min to 
40°C/min, the initiation of crystallization, the peak crystallization 
temperature and the activation energy of crystallization were deter- 
mined. Both annealed and unannealed glass-ceramic samples were 
evaluated; however, there was no significant difference between the 
results of these two parameters. The activation energy of crystalli- 
zation was calculated at approximately 40 kcal/mole. The minimum 
temperature of crystallization was 790°C at a rate of 2°C/min and 
930°C for a rate of 40°C/min. The microstructure of all DTA sam- 
ples was examined. A typical structure consisted of submicron 
grains of crystalline Zn2SiO, in a glass matrix. 


20512 (LBL—11759) Crystallization of glasses in the 
Mg-Si-O-N system. Shaw, T.C. (Lawrence Berkeley Lab., 
CA (USA)). Oct 1980. Contract W-7405-ENG-48. 137p. 
NTIS, PC A07/MF AOl1. 

Thesis. 

Crystallization in a glass of composition 59 wt% SiOz, 32 
wt% NgO and 9 wt% SisN; was investigated in detail using the 
techniques of differential thermal analysis, x-ray diffraction, optical 
microscopy and transmission electron microscopy. Crystallization 
occurred mainly by internal nucleation of crystals, although some 
surface crystallization was also observed. Intermediate temperature 
heat treatments in the temperature range 1000°C to 1300°C crystal- 
lized the MgO rich phase of the glass to spherulites of enstatite, but 
had no effect on the SiO, rich phase. The spherulites developed at 
intermediate temperatures consisted of fanlike arrangements of 
plate-shaped enstatite grains separated by thin films of uncrystal- 
lized glass. After heating to temperatures above 1300°C, faceted 
grains of enstatite were formed adjacent to the SiO» rich pockets 
by recrystallization of the spherulites. Heating to above 1300°C 
also precipitated crystals of SizN2O from residual glass between en- 
statite grains in the spherulites. Volume changes on crystallization 
of the glass caused porosity to form throughout the microstructure. 
The effect of two stage nucleation and growth heat treatments on 
microstructure were investigated 


20513 (LBL—11841) Response of solids to elastic/plastic 
indentation and the application of indentation to adhesion 
measurements, Chiang, S.S. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1981. Contract W-7405-ENG-48. 144p. NTIS, 
PC AO7/MF AOI. 

Thesis. 

A new approach for analyzing indentation plasticity and in- 
dentation fracture is presented. The analysis permits relations to be 
established between material properties (notably hardness, yield 
strength and elastic modulus) and the magnitudes of the indentation 
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and plastic zone. The predictions are demonstrated to be fully con- 
sistent with observations performed on a wide range of materials. 
The indentation stress fields can also be adapted to generate predic- 
tions of indentation fracture thresholds for the three dominant 
crack types: radial, median and lateral cracks. The predictions are 
generally consistent with experimental observations. The indenta- 
tion method was applied to determine the adhesion of interfaces be- 
tween thin films and substrates. This method provides a quantitative 
measure of the interface fracture resistance and has the advantage 
of simplicity and reproducibility. The method has been demonstrat- 
ed for a range of ZnO/Si systems and the adhesion has been corre- 
lated with acoustic properties. 


20514 (LBL—12338) Direct measurement of the absorp- 
tion tail of a-Si:H in the range of 2.1 eV > hv > 0.6 eV. 
Jackson, W.B.; Amer, N.M. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1981. Contract W-7405-ENG-48. 6p. (CONF- 
810331—3). NTIS, PC A02/MF AOl1. 

From Conference on tetrahedrally bonded amorphous semi- 
conductors; Carefree, AZ, USA (12 Mar 1981). 

The absorption edge of a-Si:H has been measured in the 0.6 
to 2.1 eV (or al = 5 x 10°*) range using a sensitive technique of 
photothermal deflection spectroscopy which measures the optical 
absorption directly and is insensitive to scattering. Absorption 
edges were measured for films formed under a variety of deposition 
conditions. An absorption shoulder was found in materials with 
high defect densities and is strongly correlated with spin densities. 


20515 (LBL—12366) Absorption spectra of crystalline 
and amorphous silicon by photothermal deflection spectros- 
copy. Jackson, W.B.; Amer, N.M.; Fournier, D.; Boccara, 
A.C. (Lawrence Berkeley Lab., CA (USA); Ecole Super- 
ieure de Physique et Chimie Industrielles, 75 - Paris 
(France)). Jun 1981. Contract W-7405-ENG-48. 6p. (CONF- 
810630—4). NTIS, PC A02/MF AOl1. 

From 2. international photoacoustic spectroscopy confer- 
ence; Berkeley, CA, USA (22 Jun 1981). 

Absorption spectra of crystalline and amorphous silicon, 
were obtained by photothermal deflection spectroscopy. Sensitivity 
will be compared to that of PZT and gas photoacoustics. 


20516 (UCRL—15341) Growth of KH2PO, crystals at 
constant temperature and supersaturation. Quarterly progress 
report, 20 October 1980-31 January 1981. Loiacono, G.M.; 
Zola, J. (Philips Labs., Briarcliff Manor, NY (USA)). Jan 
1981. Contract W-7405-ENG-48. 4p. NTIS, PC A02/MF 
AOl. 

The purpose of this study is to determine the maximum rate 
of crystal growth for KH2PO, that still yields optical quality mate- 
rial. To achieve this goal, a three-zone crystallizer will be used 
which permits control of crystal growth under conditions of con- 
stant temperature and supersaturation. 


20517 (UCRL—53104) Effect of reinforcing grade silicon 
dioxide on the properties of a silicone elastomer and its cellu- 
lar silicone. Cady, W.E.; Jessop, E.S.; Buckner, A.T. (Law- 
rence Livermore National Lab., CA (USA)). 24 Nov 1980. 
Contract W-7405-ENG-48. l6p. NTIS, PC A02/MF AOl1. 

The addition of reinforcing silicon dioxide to silicone gum 
has a significant effect on the properties of the elastomer and the 
cellular silicone cushion made from the elastomer. As the amount 
of silicon dioxide increases, the hardness, density, and tensile 
strength of the elastomer increase. Ultimate elongation is less sensi- 
tive to the filler content. In the cushion, the stiffness and compres- 
sion set increase as the filler content increases, but the resiliency of 
the cushion decreases. 


20518 Structural and magnetic studies of hexagonal b- 
242PuO; . McCart, B.; Lander, G.H.; Aldred, A.T. (De- 
partment of Physics, Augustana College, Rock Island, Illi- 
nois 61201 and Argonne National Laboratory, Argonne, Illi- 
nois 60439). W-31-109-ENG-38. Journal of Chemical Physics, 
The ; 74: No. 9, 5263-5268(1 May 1981). 

Neutron diffraction and magnetic susceptibility meas- 
urements have been used to characterize the structural and magnet- 
ic properties of b-PuzO3 with the hexagonal La2Os structure. High- 
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resolution neutron powder patterns combined with profile analysis 
have given the cell constants, atomic positional parameters, and the 
stoichiometry with high precision. The latter is in agreement with 
the value determined from thermodynamic methods. The antiferro- 
magnetic structure in the temperature range 4 K<T<T/sub N/ 
~19 K consists of Pu moments in the basal plane, but they vary 
along the c direction in a pseudospiral way. Two components are 
required to describe this modulation. The value of the maximum Pu 
moment at 10 K is ~0.85 m/sub B/, each component having an 
amplitude of ~0.6 m/sub B//Pu. At 4 K a spin rotation takes place 
so that mparallelc. Susceptibility measurements reflect the existence 
of T/sub N/ but show very little response near the spin rotation 
temperature. 


20519 Heat capacity and thermodynamic functions of b- 
42Py.0; from 8 to 350 K. Contributions to the excess entro- 
py. Flotow, H.E.; Tetenbaum, M. (Chemistry Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). W-31- 
109-ENG-38. Journal of Chemical Physics, The ; 74: No. 9, 
5269-5277(1 May 1981). 

The heat capacity of b-**?Pu2O; was determined by a quasia- 
diabatic method from 8 to 350 K. The preparation of a single-phase 
hexagonal plutonium sesquioxide by hydrogen reduction of 74? PuO» 
at 2250 K is described. A I-type heat capacity anomaly with its 
peak at 17.65 K was found and this anomaly is associated with an 
antiferromagnetic transition which is reported by McCart et al. in 
the preceding paper. An excess entropy of b-*4?Pu2Os at 298.15 K 
is evaluated and shown to approach S/sub excess/ = 2R In6 = 
29.79 J K~' mol~’. In the same manner the previously published ex- 
perimental entropy of ***PuF; at 298.15 K was shown to contain an 
excess entropy contribution approaching S/sub excess/ = R In6 at 
298.15 K. For each compound it was concluded that the excess en- 
tropy associated with antiferromagnetic ordering is R In2 per mol 
of Pu** ions. For b-?**PuzO;3 at 298.15 K the heat capacity C/sup 
degree//sub p/, entropy S°, enthalpy increment H°(T)-H°(0), and 
the Gibbs energy divided by temperature [G°(T)-H°(0)]/T are, re- 
spectively, (116.98 +- 0.47) J K~' mol™', (163.02 +- 0.65) J K™! 
mol ', (22 572 +- 90) J mol™', and (-87.31 +- 0.35) J K~™! mol". 
The standard Gibbs free energy of formation of PugOs at 298.15 K 
is calculated from available experimental data. 


20520 Contribution to the theory of high-temperature va- 
porization and electron emission: Application to neodymium 
hexaboride and lanthanum hexaboride. Storms, E.K. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). W-7405-ENG. 36. Journal of Applied Physics ; 52: 
No. 4, 2961-2965(Apr 1981). 

The thermionic emission properties of polycrystalline NdBg 
have been determined as a function of surface composition through- 
out its single-phase region. the equation log I = 1.673-15637/T+2 
log T-0.0042 T/{exp[0.07X/(X-6)]+1} describes the relationship 
between emitted current flux I (A/cm?*), temperature T (K), and 
surface composition X (B/Nd) between 1200 and 1600 K. The ef- 
fective work function at 1500 K is 3.22 eV for NdB/sub 6.0/ and 
4.04 eV for NdB/sub 8.0/. Previous measurements of the LaBg 
phase were fit by the equation log I = 2.533-15330/T+2 log T- 
0.5T exp[-0.11X/(X-6)]. This information was used to determine the 
density of states for the two hexaborides and make predictions 
about the behavior of various ternary systems. 


20521 Thermionic emission and atom vaporization of the 
Gd-B system. Storms, E.K.; Mueller, B.A. (University of 
California, Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). W-7405-ENG-36. Journal of Applied 
Physics ; 52: No. 4, 2966-2970(Apr 1981). 

Thermionic emission, vapor composition, chemical activity, 
and weight loss have been measured over a range of compositions 
in the Gd-B system. Values are reported for various compositions 
in the GdB; phase and for one composition in the GdBg phase. The 
congruently vaporizing composition at 1700 K was found to be 
GdB/sub 4.03/ , with an effective work function of 3.27 eV. The 
work function of GdBg is near 4.02 eV. At congruency, the Gd-B 
system loses mass approximately twice as fast as the La-B system. 
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3603 Composite Materials 
REFER ALSO TO CITATION(S) 20273 


20522 (SAND—81-0263) Electrical properties of conduct- 
ing elastomers. Pike, G.E. (Sandia National Labs., Albuquer- 
que, NM (USA)). Apr 1981. Contract AC04-76DP00789. 
78p. NTIS, PC AOS/MF AOl1. 

Experimental and theoretical results are presented to charac- 
terize and explain the mechanism of electrical conduction in some 
metal loaded silicone elastomers. Four commercial elastomers were 
studied, each with different metal particles. The resistivity was 
measured as a function of temperature and tensile and compressive 
strain. The temperature dependence in all elastomers was close to 
that for the resistivity of the metal particles. 


20523 (UCID—19026) Aging and quality assurance of 
Kevlar 49-epoxy composites. Morgan, R.J. (Lawrence Liver- 
more National Lab., CA (USA)). 15 May 1981. Contract 
W-7405-ENG-48. 3lp. NTIS, PC A03/MF AOl1. 

The aging of Kevlar 49-epoxy composites under the service 
environment conditions expected by ESA will be insignificant to 
the best of our knowledge at this time. However, certain precau- 
tions in materials acceptance criteria and composite fabrication 
should be followed. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 20422 


20524 Ideal gas thermodynamic properties of 1,4-dimeth- 
ylbenzene. Draeger, J.A.; Scott, D.W. (Department of 
Energy, Bartlesville Energy Technology Center, Bartles- 
ville, Oklahoma 74003). Journal of Chemical Physics, The ; 
74: No. 8, 4748-4749(15 Apr 1981). 

Reliable thermodynamic properties of 1,4-dimethylbenzene 
in the ideal gas state have been recalculated. Selected values are 
compared with accurate experimental results. Free or very nearly 
free internal rotation of the methyl groups is deduced. (AIP) 


3606 Other Materials 


REFER ALSO TO CITATION(S) 19866, 19870, 19875, 19965, 19974, 20003, 
20006, 20010, 20014, 20016, 20226 


20525 (DP-TR—18) Fiber-optic remote photometry. 
Boisde, G.; Perez, J.J. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA)). [nd]. Translation of SEP. 80/423, Octo- 
ber 1980. 22p. NTIS, PC A02/MF AOl1. 

Report given at colloquium Photon 80; Paris, France, Octo- 
ber 21-23, 1980. 

This outline summarizes the leading principles and properties 
of optical fibers that have been described earlier. Some general data 
on various fibers on the market are given. (MOW) 


20526 (BNL—29351) Recommended practices for the use 
of polymer concrete. Fontana, J.J. (Brookhaven National 
Lab., Upton, NY (USA)). 1981. Contract AC02-76CHO00016. 
23p. (CONF-810532—1). NTIS, PC A02/MF AOl1. 

From Symposium on deterioration and restoration of con- 
crete; Madison, WI, USA (11 May 1981). 

An introduction to polymer concretes is given. Instructions 
for using polymer concrete patching materials and overlays are pre- 
sented along with information on precast polymer concrete. 
(MOW) 


20527 (GEPP-TIS—531) Electrical field assisted bonding 
of aluminum to glass. Mione, A.J. (General Electric Co., St. 
Petersburg, FL (USA). Neutron Devices Dept.). 7 May 
1981. Contract AC04-76DP00656. 35p. NTIS, PC A03/MF 
AOl. 

In this two-phase study, electrical field assisted bonding tests 
on a variety of phosphorus, lead, silica and borosilicate glasses dem- 
onstrated that thin aluminum foil ca be sealed to all but pure silica 
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and ferroelectric materials at temperatures below 450°C. Thin foils 
accommodated to major surface irregularities, and bonded consist- 
ently to ground, as compared to optically polished, glass surfaces. 
Aluminum foils up to 0.0105-in. thick were bonded to a selected 
borosilicate glass (Corning 7052) at temperatures up to 500°C. Al- 
ternating aluminum and glass stacked specimens were produced by 
electrical field reversal. 


20528 (SAND—80-1927) Application of dry-polishing 
techniques to water-soluble glass ceramics. Healey, J.T.; 
McAllaster, M.E. (Sandia National Labs., Albuquerque, 
NM (USA)). Apr 1981. Contract AC04-76DP00789. 17p. 
NTIS, PC A02/MF AO1. 

A dry polishing technique is presented for the preparation of 
glass ceramics for microstructural characterization. The technique 
is shown to be applicable to water soluble phosphate based glass 
ceramics and also to a non-water soluble zinc silicate glass ceramic. 
Microstructural characterization is performed primarily with com- 
position backscattered electron imaging in the scanning electron mi- 
croscopy. Some relief is observed on the polished surface utilizing 
topographical backscattered electron imaging. 


20529 (UCID—18998) Fiber composite material charac- 
terization: applications of an optimization algorithm. Trinkle, 
J.C. (Lawrence Livermore National Lab., CA (USA)). 16 
Jan 1981. Contract W-7405-ENG-48. 37p. NTIS, PC A03/ 
MF AOI. 

This paper describes and flow charts a nonlinear program- 
ming algorithm which has proven to be very useful in analyzing 
fiber composite testing data. Applications include fatigue life and 
stress rupture life analyses, S-N curve fitting, stress-strain curve fit- 
ting, statistical strength characterization, and other modeling pa- 
rameter estimation. The Appendix contains an example concerning 
stress-rupture life, the listing of a code which implements the non- 
linear programming algorithm, and the input and output from the 
run. 


20530 Growth of single-crystal metastable semiconducting 
(GaSb);/sub -//sub x/Ge/sub x/ films, Cadien, K.C.; El- 
toukhy, A.H.; Greene, J.E. (Departments of Metallurgy, 
Mechanical Engineering, the Coordinated Science Labora- 
tory, and the Materials Research Laboratory, University of 
Illinois, Urbana, Illinois 61801). Applied Physics Letters ; 38: 
No. 10, 773-775(15 May 1981). 

Epitaxial metastable (GaSb)/sub 1-x/Ge/sub x/ alloys with 
compostions across the pseudobinary phase diagram have been 
grown on (100) GaAs substrates by multitarget rf sputtering. An es- 
sential feature allowing the growth of these metastable materials 
was low-energy ion bombardment of the growing film during depo- 
sition to enhance surface diffusion, promote mixing, and preferen- 
tially sputter incipient second-phase precipitates. Annealing experi- 
ments indicated that the metastable films exhibit good high-tem- 
perature stability and that they transform through a continuous 
series of GaSb-rich and Ge-rich phases in which the solute concen- 
trations decrease until the equilibrium two-phase alloy is obtained. 
While the calculated free-energy difference between the single- 
phase metastable and equilibrium states is ~18 meV, the measured 
activation barrier for the transformation is ~3 eV. All films were 
p-type with room-temperature hole concentrations varying from 
10'® to 10'* cm~* and mobilities between 10 and 720 cm’/ V s, de- 
pending on film composition. 


20531 Low-temperature fabrication process of polycrys- 
talline silicon-silicon p*-n junction diode. Wu, C.M.; Yang, 
E.S. (Department of Electrical Engineering Columbia Uni- 
versity, New York, New York, 10027). ET-78R-03-1876. 
Applied Physics Letters ; 38: No. 10, 813-814(15 May 1981). 

A new method has been developed to form a p* -n polycrys- 
talline-crystalline junction at low temperature. The technique in- 
volves the use of an e-beam evaporated polycrystalline silicon-alu- 
minum-polycrystalline silicon multilayer structure to obtain an Al- 
rich polycrystalline film by heat treatment at 600 °C. Experimenal 
evidence indicates that the current conduction is dominated by 
electron recombination at the interface between the polycrystalline 
silicon and the substrate. The best fit between a simple model and 
expeirmental data yields an effective recombination velocity of 5 x 
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10* cm/sec, a value consistent with carrier recombination at the 
grain boundaries of polycrystalline silicon. 


20532 Spectroscopy and photokinetics of chromium (IID 
in glass. Andrews, L.J.; Lempicki, A.; McCollum, B.C. 
(GTE Laboratories Incorporated, Waltham, Massachusetts 
02154). Journal of Chemical Physics, The ; 74: No. 10, 5526- 
5538(15 May 1981). 

The optical absorption, emission, emission lifetime, and abso- 
lute quantum efficiency have been measured for chromium (III) in 
a wide variety of oxide and fluoride glasses. In all cases, the room 
temperature emission is dominated by inhomogeneously broadened 
*T2 fluorescence, and the relaxation of this level is shown to be pri- 
marily nonradiative. Multiphonon emission to lattice modes, con- 
centration quenching, and quenching by hydroxyl moieties is 
shown not to be of significance in this relaxation at low doping 
levels. Instead, it is proposed that the radiationless process involves 
primarily local modes associated with the CrX¢ cluster and is sensi- 
tive to site symmetry. 


20533 Photoluminescence in spray-pyrolyzed CdTe. Feld- 
man, B.J.; Boone, J.L.; Van Doren, T. (Department of 
Physics, University of Missouri, St. Louis, Missouri 63121). 
Applied Physics Letters ; 38: No. 9, 703-705(1 May 1981). 

We report very intense photoluminescence in spray-pyro- 
lyzed CdTe at 77 K. We also notice striking similarities in the lumi- 
nescence spectra, decay, and temperature dependence between 
CdTe and other thin-film semiconductors, which we interpret in 
terms of recombination at defect sites in intergranular regions. 


20534 X-ray diffraction study and models of liquid meth- 
ane at 92 K. Habenschuss, A.; Johnson, E.; Narten, A.H. 
(Department of Chemical Engineering, University of Dela- 
ware, Newark, Delaware 19711). Journal of Chemical Phys- 
ics, The ; 74: No. 9, 5234-5241(1 May 1981). 

New x-ray diffraction data for liquid methane near the triple 
point are presented. The data are analyzed using molecular scatter- 
ing factors for methane which permit extraction of the carbon— 
carbon structure and correlation functions. Several site—site pair 
potentials are used with the reference interaction site model 
(RISM) to predict the structure and correlation functions for a 
dense methane-like fluid, and these are compared to the structure 
and correlation functions derived from the diffraction study. In ad- 
dition, the accuracy of RISM is assessed by comparison with pub- 
lished computer simulation calculations on methane. Our results in- 
dicate that although the RISM distribution functions for ‘'tetrahe- 
dral’’ molecules such as methane hae some physically unrealistic 
features, they compare well with molecular dynamics results. Site— 
site interaction potentials give an adequate description of liquid 
methane, provided that attractive forces are included in the poten- 
tial. Although methane molecules are "seen’’ by x rays as spherical- 
ly symmetric, orientational correlations between pairs of neighbor- 
ing molecules are clearly present in the liquid near the triple point. 


20535 Effect of laser radiation on the mobility of elec- 
trons in gases. Ritchie, B. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185). Physical Review, The, A. 
General Physics ; 23: No. 5, 2276-2282(May 1981). 

Numerical solutions of Boltzmann's equation are obtained for 
the distribution of electrons in gaseous Ar in the presence of a dc 
electric field and a laser field. The calculations are performed at 
field strengths below those either of electrical or optical gas break- 
down in order to study the effect of the radiation on de-field-in- 
duced electron mobilities. The isotropic component of the electron 
distribution function oscillates with energy as a result of the dis- 
crete nature of free-free absorption and stimulated emission. Similar 
structure has been observed in previous studies at laser-field 
strengths close to optical breakdown with no de field present. The 
radiative processes cause the mobility to increase by roughly the 
same amount as that obtained by use of the classical model of mi- 
crowave electron heating, or by removing the laser and increasing 
the temperature to a thermal energy close to one laser photon. 
Thus, the energy oscillations in the distribution are not significantly 
probed by the e,Ar mobility. These findings suggest the use of mo- 
lecular gases, having vibrationally inelastic-threshold energies in the 
region of oscillations, to find mobilities more sensitive to the dis- 
crete nature of the radiative processes. 
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20536 Effect of lithium on the electrical properties of 
grain boundaries in silicon. Young, R.T.; Lu, M.C.; West- 
brook, R.D.; Jellison, G.E. Jr. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
W-7405-ENG-26. Applied Physics Letters ; 38: No. 8, 628- 
630(15 Apr 1981). 

The effect of lithium on the electrical properties of polycrys- 
talline silicon has been studied using scanning light spot and Hall- 
effect measurements. It was found that the addition of lithium to 
polycrystalline silicon significantly improved the majority-carrier 
mobility and reduced the minority-carrier recombination at the 
grain boundaries. A possible mechanism for the interaction of Li 
with grain boundaries is discussed. 


20537 Hole burning, softon—phonon scattering, and ul- 
trafast dephasing of impurity electronic transitions in glasses. 
Hayes, J.M.; Stout, R.P.; Small, G.J. (Ames Laboratory and 
Department of Chemistry, Iowa State University, Ames, 
Iowa 50011). Journal of Chemical Physics, The ; 74: No. 8, 
4266-4275(15 Apr 1981). 

Solid state persistent hole burning data for impurity mole- 
cules embedded in glasses are presented which show that the pure 
dephasing associated with the impurity electronic transition is 
orders of magnitude faster than found in crystalline host media. 
This anomalously fast dephasing is explained in terms of a new 
theory which takes into account the two level systems structure of 
glasses and electron—softon—phonon scattering involving very 
low frequency phonons. As a result, the high temperature limit for 
the scattering where the dephasing frequency is linear in T occurs 
at temperatures of only a few K. The theory is used to gauge the 
width of the two level systems distribution function f(e), where e is 
the splitting between the zero-point levels of the two minima asso- 
ciated with a two level system. 


20538 Quasi-two-dimensional approach to states of an ad- 
sorbed atom. Cole, M.W.; Toigo, F. (Department of Phys- 
ics, The Pennsylvania State University, University Park, 
Pennsylvania 16802). Physical Review [Section] B: Condensed 
Matter ; 23: No. 8, 3914-3919(15 Apr 1981). 

A method is developed for solving the Schroedinger equa- 
tion to obtain the eigenfunctions u(z,R) and eigenvalues of an ad- 
sorbed atom. By solving a one-dimensional equation for a given po- 
sition R on the surface, one generates an effective potential e(R) for 
the problem of lateral motion. The leading correction to this Born- 
Oppenheimer-like approach is expressed in analytic form. A nu- 
merical calculation for the case of He on graphite illustrates the 
simplicity and accuracy of the method. The mean distance of a 
ground-state *He atom is found to agree with an experimental 
result of Carneiro, Passell, Thomlinson, and Taub. 


20539 Shock compression data for liquids. III. Substitut- 
ed methane compounds, ethylene glycol, glycerol, and ammo- 
nia. Dick, R.D. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics, 
The ; 74: No. 7, 4053-4061(1 Apr 1981). 

Hugoniot data are presented for the liquid forms of the sub- 
stituted methanes: dichloromethane, dibromomethane, di-iodometh- 
ane, and chloroform: ethylene glycol, glycerol, and ammonia. High 
explosive techniques were used to cover the range of dynamic pres- 
sures of 0.7 to 82.0 GPa. Chloroform transforms to a new form at 
25.0 GPa pressure. Di-iodomethane data indicate a low pressure 
transition at 2.3 GPa and a second transition at a pressure greater 
than 66.0 GPa. The shock velocity—particle velocity (U/sub s/— 
U/sub p/) data for these two liquids are best represented by a 
linear relationship over the various forms. The U/sub s/—U/sub p/ 
data for dichloromethane, dibromomethane, ethylene glycol, and 
glycerol are best fit by a quadratic expression in U/sub p/. Ammo- 
nia U/sub s/—U/sub p/ data fit a linear relationship. Only dibro- 
monethane and ammonia U/sub s/—U/sub p/ curves extrapolate to 
the known sound speed. The others intercept at values that are 
13% to 33% higher than the measured sound speed, indicative of 
low pressure transitions. 
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20540 Far-infrared and capacitance measurements of 
electrons on liquid helium. Lambert, D.K.; Richards, P.L. 
(Department of Physics, University of California, Berkeley, 
California 94720). Physical Review [Section] B: Condensed 
Matter ; 23: No. 7, 3282-3290(1 Apr 1981). 

We have used the techniques of far-infrared laser spectros- 
copy to study transitions of electrons between bound states in the 
potential well near a liquid-helium surface. Data measured as a 
function of surface charge density are used to deduce the local po- 
sitional disorder of the surface electrons as was reported in a recent 
letter. Measurements at low surface charge density and high elec- 
tric fields are compared with models of the liquid-gas interface. Ca- 
pacitance measurements and electrostatic calculations provide an 
accurate determination of the surface charge density and the ap- 
plied electric field. These calculations show that the charge only 
covers part of the liquid surface. 


20541 Nd** fluorescence quantum-efficiency meas- 
urements with photoacoustics. Rosencwaig, A.; Hildum, E.A. 
(Lawrence Livermore National Laboratory, University of 
California, P.O. Box 5508, Livermore, California 94550). W- 
7405-ENG-48. Physical Review [Section] B: Condensed Matter 
; 23: No. 7, 3301-3307(1 Apr 1981). 

We have investigated the use of photoacoustic techniques 
for obtaining absolute values of fluorescence quantum efficiencies in 
lightly doped Nd* laser materials. We have found that surface ab- 
sorptions play an important role in gas-microphone measurements, 
and that thermal profiles are important in piezoelectric meas- 
urements. We have obtained fluorescence quantum efficiencies for 
Nd* in yttrium aluminum garnet, and in silicate and borate glasses 
that are in good agreement with lifetime measurements and Judd- 
Ofelt calculations. 


20542 High-efficiency four-wave sum and difference 
mixing in Hg vapor. Tomkins, F.S.; Mahon, R. (Chemistry 
Division, Argonne National Laboratory, Argonne, Illinois 
60439). Optics Letters ; 6: No. 4, 179-181(Apr 1981). 

Mercury vapor has been used as a nonlinear frequency up- 
converting medium to generate peak powers of 5 kW at 1251 A in 
a bandwidth of 0.04 cm™! with a 10-Hz tunable system. The energy 
conversion efficiency is 0.3%. Parametric oscillation at the Hg res- 
onance wavelength of 1849 A, as well as two other tunable (2w:- 
We2) frequency-mixed signals producing radiation at 2085 and 1833 
A, are reported. 


20543 Effects of dislocations on channeling. Zakowicz, 
W.; Pantell, R.H. (Electrical Engineering Department, Stan- 
ford University, Stanford, California 94305). DE-AM03- 
76SF00326. Journal of Applied Physics ; 52: No. 4, 2799- 
2803(Apr 1981). 

An analysis is presented for describing dechanneling by a 
dislocation. Periodicity of the crystal potential is incorporated into 
the model, and in the region of the distortion particles are allowed 
to penetrate the atomic planes without dechanneling. Phase space 
diagrams are used to illustrate the change of state of the channeled 
particle caused by a distortion. The cross section for dechanneling 
is found to be proportional to (g-g~')/sup 1/2/, where g is the ratio 
of particle energy to its rest energy. 


20544 Dynamic fracture and spallation in ductile solids. 
Johnson, J.N. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). W-7405-ENG. 3. Journal of 
Applied Physics ; 52: No. 4, 2812-2825(Apr 1981). 

A mathematical model of ductile hole growth under the ap- 
plication of a mean tensile stress is developed and applied to the 
problem of spallation in solids. The object is to describe dynamic 
ductile fracture under a wide range of tensile loading conditions. 
The mathematical model presented here describes both plate-impact 
spallation (as observed by postshot examination and time-resolved 
pressure measurements) and explosively produced spallation (as ob- 
served by dynamic x-radiographic techniques) in copper. It is found 
to be inapplicable to ductile fracture of expanding rings, even in the 
absence of possible adiabatic shear banding and classical necking in- 
stabilities, because of the fact that the mean tensile stress (void 
growth) and the deviatoric stress (homogeneous plastic shear strain) 
are not independent. A phenomenological model of void growth 
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under uniaxial stress conditions is developed independently and ap- 
plied to the numerical finite-difference solution of fracture in an ex- 
panding ring. The initial porosity in a material element is a random 
variable following Poisson statistics and the assumption that all the 
void radii are equal. The necessary theoretical generalizations and 
supporting experimental measurements to improve our understand- 
ing of fracture and fragmentation in expanding rings are discussed. 


20545 Electron microscopy study of the ferroelectric do- 
mains and domain wall structure in PbZr/sub 0.52/Ti/sub 
0.48/0;. Goo, E.K.W.; Mishra, R.K.; Thomas, G. (Depart- 
ment of Mate ials Science and Mineral Engineering, Materi- 
als and Molecular Research Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). W-7405-ENG-48. Journal of Applied Physics ; 52: No. 
4, 2940-2943(Apr 1981). 

The crystallography of the domains and domain walls in 
lead zirconate titanate are studied using electron diffraciton and 
transmission electron microscopy. Both 90 ° and 180 ° domains are 
observed and the 90° domains are shown to be deformation twins 
with displacement along <110> on {110}. The thickness of the 90 
° domain wall is determined to be < or = 100A. 


20546 Optical properties of Nd* in teliurite and phos- 
photellurite glasses. Weber, M.J.; Myers, J.D.; Blackburn, 
D.H. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). W-7405-ENG-48. Journal of Ap- 
plied Physics ; 52: No. 4, 2944-2949(Apr 1981). 

Optical-absorption and emission spectra and fluorescence li- 
fetimes were measured for Nd** in tellurite glasses containing var- 
ious alkali and higher valence state cations and in a series of new 
phosphotellurite glasses. Judd-Ofelt intensity parameters were de- 
termined and used to calculate radiative lifetimes and stimulated 
emission cross sections for *F/sub 3/2/—+*I/sub 11/2/ and *F/sub 
3/2/-+*I/sub 13/2/ transitions. Cross sections for several of the 
glasses are the largest obtained for any pure oxide glass. The de- 
pendence of the spectroscopic properties on composition and the 
application of tellurite glasses for lasers are discussed. 


20547 Analysis of a nonlinear integral equation arising in 
the study of the magnetic field in the critical state model of 
superconductivity. Beyer, W.A.; Wing, G.M.; Migliori, A. 
(Los Alamos Scientific Laboratory Los Alamos, New 
Mexico 87545). W-7405-ENG.36. Journal of Mathematical 
Physics (New York) ; 22: No. 4, 908-913(Apr 1981). 

In the critical state theory of superconductors the magnetic 
field can be given as the solution of a nonlinear integral equation of 
Uryson type. It is shown that for sufficiently small vaiues of physi- 
cal and geometric parameters the equation always has a unique so- 
lution. A sufficient condition for the nonvanishing of the B-field is 
derived and application is made to several models, two of which 
result from experiments with NbTi and NbsSn. The investigation 
seems to cast doubt on the validity of some aspects of the critical 
state theory. 


20548 Microscopic model of anomalous low-frequency ex- 
citations in inorganic glasses: Molecular dynamics study of 
BeF.. Brawer, S.A. (University of California, Lawrence 
Livermore National Laboratory, Livermore, California 
94550). W-7405-ENG-48. Physical Review Letters ; 46: No. 
12, 778-781(23 Mar 1981). 

In molecular-dynamics simulations of BeF2 glass, it is ob- 
served that a few percent of the ions are capable of displacements 
of the order of | A in 10 ps at temperatures lower than 300 K. It is 
shown that these ions are located at well-defined defect sites in the 
glass. The activation energy for such motion is between 0.03 and 
0.2 eV. lons making large displacements often return to their start- 
ing points after a few picoseconds (periodic motion). It is suggested 
that such mobile ions are responsible for the low-temperature 
anomalous properties of glass. 


20549 Origin of emitting species in the plasma deposition 
of a-Si:H alloys. Kampas, F.J.; Griffith, R.W. (Department 
of Energy and Environment, Brookhaven National Labora- 
tory, Upton, New York 11973). Journal of Applied Physics ; 
52: No. 3, 1285-1288(Mar 1981). 
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The power dependence of the emission intensities for the 
species Si, SiH, H, He, and added Ne in the rf glow discharge de- 
composition of silane (SiH,) was studied. It was found that H and 
the emitting excited states of Si and SiH are primary products of 
the silane decomposition. 


20550 Interface instability and cell formation in ion-im- 
planted and laser-annealed silicon. Narayan, J. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37830). W-7405-ENG-26. Journal of Applied Physics ; 
52: No. 3, 1289-1293(Mar 1981). 

The phenomenon of solid-liquid interface instability during 
directional solidification has been studied in In*, Ga*, Fe*, and Sb* 
implanted silicon after pulsed laser annealing. Interface instability 
results in lateral segregation which leads to the formation of cellu- 
lar structures. The cellular structures have been studied using trans- 
mission electron microscopy. The critical bulk solute concentration 
above which instability develops, and the wavelength of instability 
(cell size) as a function of velocity of solidification have been calcu- 
lated following the perturbation theory originally developed by 
Mullins and Sekerka. A good agreement between the experimental 
results and the calculations is obtained when the dependence of the 
interfacial distribution coefficient on the velocity of solidification is 
taken into account in the calculations. 


20551 Bulk and surface states analysis in a-Si:H by 
Schottky and MIS tunnel diodes capacitance and conductance 
measurements. Viktorovitch, P. (Division of Applied Sci- 
ences, Harvard University, Cambridge, Massachusetts). DE- 
AC03-79ET23037. Journal of Applied Physics ; 52: No. 3, 
1392-1404(Mar 1981). 

An experimental and theoretical study of both the capaci- 
tance and the conductance of Schottky and MIS tunnel diodes 
made on undoped a-SI:H, versus frequency, temperature, and volt- 
age is presented in this paper. It is based on a general model using 
an equivalent electrical circuit of the devices, which permits an un- 
ambiguous distinction to be made between the contributions of bulk 
surface states, to determine their respective densities and to analyze 
their kinetic properties, It is shown that the bulk density of states 
(DOS) can be determined from capacitance and conductance meas- 
urements versus temperature and frequency on both Schottky and 
MIS devices, provided the modulation frequency is high enough to 
prevent any contribution from surface states. It is demonstrated that 
capacitance-voltage characteristics of Schottky diodes cannot pro- 
vide reliable information about either bulk or surface as the diffu- 
sion theory and not the thermionic theory is appropriate to describe 
the transport of electrons across the junction. It is shown theoreti- 
cally and experimentally that a MIS device is required to measure 
surface states, the insulator preventing the screening of their contri- 
bution by the metal. The measured surface DOS, derived by three 
different and independent methods, is very high (5 x 10'*-2 x 10% 
cm”? eV~') and essentially the same for all the investigated samples 
whose bulk DOS around the Fermi level ranges between 5 x 10" 
and 4 x 10’? cm~* eV~'. From conductance measurements, it is 
shown that the kinetics of the occupancy of both bulk and surface 
states is controlled by free electron transport in the conduction 
band and not by the states’ interaction kinetics with these electrons. 


20552 Positive-ion emission from a-Agl films. Pong, W.; 
Lam, W.; Tong, A.; Brandt, D. (Department of Physics and 
Astronomy, University of Hawaii, Honolulu, Hawaii 96822). 
Journal of Applied Physics ; 52: No. 3, 1521-1523(Mar 1981). 

Positive-ion emission from evaporated films of AgI was ob- 
served when the films were heated to temperatures above 160 °C. 
A slow sublimation of Agl was also found to occur with the ion 
emission when the temperature was sufficiently high. The activa- 
tion energy for positive-ion emission from the surface of a-AglI is 
estimated to be 1.7 eV. 


20553 Large grains of InP and CdTe on recrystallized 
CdS substrates. Krajenbrink, F.; Hoberg, P.; Montano, H.; 
Zanio, K. (Hughes Research Laboratories, 3011 Malibu 
Canyon Road, Malibu, California 90265). XJ-9-8170-1. Jour- 
nal of Applied Physics ; 52: No. 3, 1524-1527(Mar 1981). 

Thin films (~1 mm) of large-grained (~40 mm x ~40 mm) 
InP were epitaxially deposited on low-cost recrystallized CdS sub- 
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strates at 280 °C by planar reactive deposition. Large grains of 
CdTe (~40 mm) were also deposited on similar substrates at 460 
°C by physical vapor deposition. Typically, the recrystallized CdS 
grain size is about 40 mm. However, grains with dimensions up to 
300 mm were observed. 


20554 Ultraviolet phase conjugation. Feldman, B.J.; 
Fisher, R.A.; Shapiro, S.L. (Los Alamos Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 
87545). Optics Letters ; 6: No. 2, 84-86(Feb 1981). 

We report the first known demonstration of UV phase con- 
jugation. By use of a 15-psec, 2660-A pulse, 0.1% conjugate reflec- 
tivities were obtained through degenerate four-wave mixing in 1- 
mm samples of CS. mixtures. Although pure CS: did not exhibit 
the effect, dilution of CS. in several UV-transmitting solvents 
opened up a concentration-tunable (2450—2850 A) _ spectral 
window, allowing the optical Kerr effect to be utilized. Weaker 
phase conjugation at 2660 A was also observed in other Kerr media 
and in saturable absorber media. 


20555 Method of producing hydrogenated amorphous sili- 
con film. Wiesmann, H.J. (to Department of Energy). US 
Patent 4,237,150. 2 Dec 1980. Filed date 18 Apr 1979. vp. 

PAT-APPL-030974. 

This invention relates to hydrogenated amorphous silicon 
produced by thermally decomposing silane (SiH) or other gases 
comprising H and si, from a tungsten or carbon foil heated to a 
temperature of about 1400-1600°C, in a vacuum of about 10-6 to 
19-4 torr, to form a gaseous mixture of atomic hydrogen a atomic 
silicon, and depositing said gaseos mixture onto a substrate inde- 
pendent of and outside said source of thermal decomposition, to 
form hydrogenated amorphous silicon. The presence of an ammonia 
atmosphere in the vacuum chamber enhances the photoconductiv- 
ity of the hydrogenated amorphous silicon film. 


20556 Thermal decomposition of silane to form hydroge- 
nated amorphous Si film. Ghosh, A.K.; Lutz, H.A.; Rock, 
E.B.; Strongin, M.; Wiesmann, H.J. (to Department of 
Energy). US Patent 4,237,151. 2 Dec 1980. Filed date 26 
Jun 1979. vp. 

PAT-APPL-052278. 

This invention relates to hydrogenated amorphous silicon 
produced by thermally decomposing silane (SiH) or other gases 
comprising H and Si, at elevated temperatures of about 1700- 
2300°C, and preferably in a vacuum of about 10-8 torr, to form a 
gaseous mixture of atomic hydrogen and atomic silicon, and depos- 
iting said gaseous mixture onto a substrate outside said source of 
thermal decomposition to form hydrogenated amorphous silicon. 


20557 Thermaily stimulated conductivity in y-irradiated 
Mg Al.O;, crystals. White, G.S.; Lee, K.H.; Crawford, J.H. 
Jr. (Univ. of North Carolina, Chapel Fill). Contract ER-78- 
S-05-5866; E-40-1-3677. Semiconductors and Insulators ; 5: 
123-131(1980). 

By means of thermally stimulated conductivity (TSC), decay 
of conductivity immediately after exposure to y rays, and thermo- 
electric power measurements, it has been established that the 4.8 eV 
emission observed in the afterglow and in the 70°C thermolumines- 
cent (TL) peak of single crystal MgAhO; exposed to '7Cs y radi- 
ation near room temperature is due to recombination of electrons 
released from shallow traps with holes in V-type centers. No TSC 
peak corresponding to the TL peak of 195°C was observed; in- 
stead, a small TSC peak appears at 240°C. Possible reasons for the 
displacement of the TSC peak relative to the TL peak are dis- 
cussed. 
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REFER ALSO TO CITATION(S) 19819, 19820, 19821, 19821, 19821, 19828, 
19828, 19828, 19830, 19842, 19911, 19914, 20478, 20617, 20625, 20651, 20737, 
20863, 20903, 21129 


20558 Ion flotation of cadmium using 
ethylhexadecyldimethylammonium bromide. McDonaid, C-.; 
Taheri, S. (Texas Southern Univ., Houston). Contract EY- 
76-S-05-4535. Microchemical Journal ; 24: vp(1979). 

Cadmium ions react with the collector, 
ethylhexadecyldimethylammonium bromide (EHDABr), to form a 
surface-active sublate which can be removed from aqueous bromide 
solutions by ion flotation. A typical ion flotation procedure in- 
volves passing air through a 250 ml solution containing 5 ppM 
Cd?*, 0.05M Br-, and 1.7 x 10°°M EHDABr at a flow rate of 40 
ml/m for 1 h. The procedure is simple and efficient. Chromium, 
copper, and zinc ions do not interfere under the experimental con- 
ditions. 7 tables. 


20559 (CONF-810520—6) Data base for separations 
chemistry. McDowell, W.J.; Roddy, J.W.; Michelson, D.C. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405-ENG-26. 13p. NTIS, PC A02/MF AO1. 

From Symposium on separation science and technology for 
energy applications; Gatlinburg, TN, USA (5 May 1981). 

A data base is being assembled for the computerized storage 
and retrieval of the information needed for the solution of chemical 
separation problems. The searchable information fields are listed. A 
search example is given. (DLC) 


20560 (DOE/ER/03069—T2) Progress in recoil spec- 
trometers for separation of fast-nuclear-reaction products. 
Enge, H.A. (Massachusetts Inst. of Tech., Cambridge 
(USA). Lab. for Nuclear Science). 1981. Contract AC02- 
76ERO03069. 36p. NTIS, PC A03/MF AO1. 

A review is presented of electromagnetic instruments used 
for detection and separation of heavy nuclear species emitted from 
or recoiling from targets in fusion, spallation or fission processes. In 
the case of fusion reactions, the nuclei, called evaporation residues, 
are emitted in a narrow cone about zero degree and hence have to 
be separated from the beam. The beam separation process is a 
major function of the apparatus. 


20561 (DOE/EV/06022—1) Development of laser-excited 
molecular luminescence spectrometric methods for polynu- 
clear atomatic hydrocarbons in environmental samples. Prog- 
ress report, September 1, 1979-April 1, 1980. Winefordner, 
J.D. (Florida Univ., Gainesville (USA). Dept. of Chemis- 
try). 1980. Contract AS05-78EV06022. 35p. NTIS, PC A03/ 
MF AOl. 

Fluorescence and phosphorescence of several PAH’s were 
studied for use in chemical analysis. Data are given for lifetime, 
heavy atom effect, maxima, spectral slopes, limit of detection, and 
RSD. 12 tables. (DLC) 


20562 Automated potentiometric analysis with selective 
electrodes. Rigdon, L.P.; Pomernacki, C.L.; Balaban, D.J.; 
Frazer, J.W. (Univ. of California, Livermore). Contract W- 
7405-ENG-48. Analytica Chimica Acta ; 112: 397-405(1979). 

An automated potentiometric analyzer based on a residual- 
chlorine electrode has been developed that can determine chlorine 
concentrations of a 4 to 75 ppb (+- 2 ppb, standard deviation 0.6 to 
1.9 ppb). A microcomputer-controlled digital buret delivers a pre- 
determined number of aliquots of standard, and the electrode meas- 
ures the potential of the test solution after each addition. An arith- 
metric processing unit transforms the acquired potentiometric data 
to the Gran (antilog) domain; the microcomputer then calculates a 
set of equivalence-point estimates and, using an error function crite- 
rion, selects the best estimate. The instrument includes a digital 
buret, 8080 microcomputer, arithmetic procesing unit, real-time 
clock, video display, and 16-character key pad; it uses a modified 
version of the computer language BASIC compiled and pro- 
grammed into Programmable Read-Only Memory (PROM). AIl- 
though this system was designed to assay residual chlorine in water, 
the analyzer can also function as a digital pH (or millivolt) meter 
or, with minor software modifications, serve as a general-purpose 
instrument using any appropriate electrode system. 3 figures, 2 
tables. 
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20563 (K—2020) Analysis of solders by x-ray fluores- 
cence spectrometry. Halouma, A.A. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). Apr 1981. Contract W-7405- 
ENG-26. 37p. NTIS, PC A03/MF AO1. 

An investigation has been conducted establishing conditions 
for determining cadmium, copper, lead, nickel, silver, tin, and zinc 
in different solders by x-ray fluorescence spectrometry. The study 
demonstrates the feasibility of determining the concentrations of the 
constituent elements in the presence of each other at any level of 
concentration. 


20564 (K—2023) Hydrogen content of cooled uranium 
hexafluoride-hydrogen fluoride gas mixtures. Hedge, W.D.; 
Turner, C.M. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). Mar 1981. Contract W-7405-ENG-26. 28p. NTIS, 
PC A03/MF AOl. 

The knowledge of the hydrogen concentration of hydrogen 
fluoride (HF)/uranium hexafluoride (UFs) gas mixtures when 
cooled below condensation or desublimation temperatures is neces- 
sary in determining fissile moderation for criticality safety consider- 
ations in UFs desublimation processes. The HF/UFs gas mixtures 
used in this study were initially at 126°F (52°C) and a maximum of 
607 torr before cooling to 60°F, 46°F, 32°F, 15°F and 0°F. Start- 
ing HF/UFs¢ gas mixture volume ratios wre 10/90, 50/50, and 90/ 
10. Visual evidence of liquid HF occurred only in the cooling of 
90/10 mixtures at or below 32°F. Maximum relative enhancement 
(factor of 3) of HF in the cooled mixture occurred at 15°F from a 
10/90 initial HF/UF¢ gas mixture. 


20565 Sine C settings for x-ray spectrometers. Doyle, 
B.L.; Chambers, W.F.; Christensen, T.M.; Hall, J.M.; 
Pepper, G.H. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). DE-AC04-76DP00789. Atomic Data 
and Nuclear Data Tables ; 24: No. 5, 373-493(Nov 1979). 

Five tables are given for the sine C settings of x-ray spec- 
trometers utilizing LIF, PET, TAP, and LSD crystals to detect all 
recorded x-rays with wavelengths in the range ~0.8—100 A. Table 
I is structured according to atomic number while Tables II through 
V list the x-ray transitions in order of ascending sine C settings. 
The first five orders of reflection are covered in this tabulation. 
Theoretical relative intensities are given for K and L emissions. 
Approximate M intensities are included. 


20566 (ORNL/TM—7834) I. Thermal emission resin 
bead mass spectrometric two-filament arrangement evaluation 
- A.82. Il. The rapid bulk resin bead method of sample prepa- 
ration for mass analysis of plutonium and uranium in spent 
reactor fuel - A.56. McKown, H.S.; Walker, R.L.; Smith, 
D.H.; Carter, J.A. (Oak Ridge National Lab., TN (USA)). 
May 1981. Contract W-7405-ENG-26. 18p. NTIS, PC A02/ 
MF AOI. 

Progress on investigations to improve precision on mass 
spectrometric isotopic ratio measurements is reported. A detailed 
set of intructions as submitted to ASTM Committee C-26.05 on the 
rapid preparation and analysis of uranium and plutonium samples 
mass spectrometrically by the resin bead technique is also present- 
ed. This report contains information on two separate topics: one is 
a progress report on the International Safeguards Project Office 
A.82 in which we investigated various means of obtaining better 
precision On mass spectrometric isotopic ratio measurements. The 
idea investigated most thoroughly was the use of a two-filament 
source configuration on a pulse-counting mass spectrometer; our 
conclusion was that better results could be obtained with commer- 
cially available source systems. ORNL has purchased a turret 
source for evaluation on the two stage mass spectrometer. The 
second part of this report is a copy of the resin bead mass spectro- 
metric procedure wd have submitted to ASTM for consideration 
for inclusion in their standard practice manual. This is a detailed, 
step-by-step description of uranium and plutonium sample prepara- 
tion and analysis using the rapid bulk resin bead technique. 


20567 (UCID—19033) Procedure for the analysis of RX- 
03-EJ (LX-17). Selig, W.; Crossman, G.L.; Waggoner, M.C. 
(Lawrence Livermore National Lab., CA (USA)). May 
1981. Contract W-7405-ENG-48. 3p. NTIS, PC A02/MF 
AOl. 
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An analytical procedure is described for the explosive RX- 
03-EJ with the nominal composition of 1,3,5-triamino-2,4,6-trinitro- 
benzene (TATB) 55 to 83%, polytrifluorochloroethylene (Kel- 
F800) 4 to 7% and aluminum 20 to 40%. Approximately 1 gram of 
the explosive is weighed, treated with concentrated nitric acid and 
refluxed to dissolve all of the aluminum and TATB. After dissolu- 
tion, the mixture is cooled, filtered in a crucible and the residue 
(Kel-F) is weighed after drying. Aluminum in the filtrate is deter- 
mined by taking an aliquot and boiling off the nitric acid unitl 
almost dry. The residue is then dissolved in distilled water and an 
excess of EDTA is added which is back-titrated with a zinc solu- 
tion using xylenol orange as the indicator. The amount of aluminum 
is obtained by EDTA titration multiplied by the dilution factor and 
TATB is calculated by difference. 


20568 (Y/DK—268) Anion-exchange chromatographic 
procedure to separate thorium-228 from uranium-232. Hinton, 
E.R. Jr.; Tucker, W.O. (Oak Ridge Y-12 Plant, TN (USA)). 
Apr 1981. Contract W-7405-ENG-26. 13p. NTIS, PC A02/ 
MF AOl. 

An anion exchange chromatographic procedure has been de- 
veloped to remove **Th interference in the analysis of *°*U by 
alpha spectrometry. The method utilizes metal chloride complex 
adsorption onto a strongly basic anion exchange resin. 


20569 Spatially resolved infrared absorption meas- 
urements: application of an optical Stark effect. Farrow, 
R.L.; Rahn, L.A. (Sandia National Laboratories, Livermore, 
California 94550). Optics Letters ; 6: No. 3, 108-110(Mar 
1981). 

A new technique for obtaining point measurements in gases 
by infrared absorption is described. The method is based on a re- 
cently discovered quadratic Stark effect on vibrational and rotation- 
al molecular transitions that is induced by high-intensity optical 
fields. Detectivity calculations for CO, an important combustion 
gas, are presented together with a proof-of-principle demonstration 
of Stark-induced absorption in ammonia. 


20570 3p® 3d°-3p* 3d° transitions in Sr XIII, Y XIV, Zr 
XV, Nb XVI, and Mo XVII. Reader, J.; Ryabtsev, A. (Na- 
tional Bureau of Standards, Washington D.C. 20234). Jour- 
nal of the Optical Society of America ; 71: No. 3, 231-237(Mar 
1981). 

The 3p* 3d*—3p® 3d® transitions in Sr XIII, Y XIV, Zr XV, 
Nb XVI, and Mo XVII have been newly measured by means of a 
low-inductance vacuum spark and a 10.7-m grazing-incidence spec- 
trograph. The measurements have led to an improved analysis of 
this complex transition group in these ions. All levels of the com- 
bining configurations have been established. The energy parameters 
determined from least-squares fits to the observed levels are com- 
pared with Hartree—Fock calculations. The effective interaction 
aL(L+1) for the 3p®3d° configuration decreases markedly with in- 
creasing ionization. The effective electrostatic interactions 
D'(3p3d) and X*(3p3d) for the 3p°3d° configuration are practically 
constant through the sequence. 


20571 Determination of parts-per-billion concentrations 
of aqueous nitrate by derivati:ation gas chromatography with 
electron capture detection. Tanner, R.L.; Fajer, R.; Gaffney, 
J. (Brookhaven National Lab., Upton, NY). Contract EY- 
76-C-02-0016. Analytical Chemistry ; 51: 865-870(Jun 1979). 

An analytical method is described for determining nanogram 
quantities of nitrate in microliter aqueous extracts of a variety of 
environmental samples. The method is based on the reaction of ni- 
trate with an electron capture-sensitive benzene analogue to form a 
substituted nitrobenzene derivative which may be separated and 
analyzed by gas chromatography with electron capture detection 
(GC-ECD). Its application to aqueous nitrate determination in the 2 
x 1077 to 2 x 10°* M range (10 ppB-10 ppM) is demonstrated. In 
the analysis of aqueous extracts of airborne particulate samples, low 
results were frequently obtained. A more detailed study revealed 
serious negative halide interferences, and the mechanism of bromide 
interference was elucidated through GC/MS/computer analysis. 
Addition of silver ion to remove halide interference was evaluated. 
6 figures, 2 tables. 
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20572 Simultaneous multiwavelength detection system for 
liquid chromatography. Klatt, L.N. (Oak Ridge National 
Lab., TN). Contract W-7405-ENG-26. Journal of Chromato- 
graphic Science ; 17: 225-235(Apr 1979). 

A simultaneous multi-wavelength detection system for liquid 
chromatography is described. The system consists of a rapid scan 
sectrometer with a uv silicon vidicon target as radiant energy de- 
tector, a minicomputer, a programming language, and the requisite 
chromatographic hardware. Algorithms required for a real-time 
data processing capability are described. Multi-wavelength data re- 
tained during a chromatographic separation are summarized as an 
absorbance-wavelength-time surface. The ability to identify compo- 
nents unresolved by the chromatographic column is demonstrated. 
Solutes unresolved by the column can be quantitated with a preci- 
sion and accuracy equal to that observed for solutes resolved by 
the column. The use of this detection system to qualitatively assess 
compositional changes in a coal derived oil as a function of process, 
as well as the limitations of the system and required improvements 
are discussed. 11 figures, 4 tables. 


20573 Ion-exchange procedures. X. Cation exchange in 
concentrated HCIO,-HCI solutions. Nelson, F.; Kraus, K.A. 
(Oak Ridge National Lab., TN). Contract W-7405-ENG-26. 
Journal of Chromatography ; 178: 163-181(1979). 

The cation-exchange behavior of a number of elements in 
concentrated HClO,-HCI mixtures has been studied with a Dowex 
50 resin. Adsorption data as a function of acid composition and ap- 
plication of the data to column separations are given. Activity coef- 
ficients of HCI and HCIO, in the resin phase have been determined 
for two- and three-component aqueous systems. Some implications 
of the results for determination of complex constants of species in 
the aqueous phase are discussed. 14 figures, 2 tables. 


20574 Potentiometric semimicro determination of some 
tetrazoles with silver nitrate. Selig, W. (Univ. of California, 
Livermore). Contract W-7405-ENG-48. Mikrochimica Acta ; 
1: 53-59(1979). 

Tetrazoles possessing an hydrogen atom in the 1 H position 
can be assayed in aqueous solution by potentiometric titration with 
silver nitrate. Emf’s were monitored with a sulfide ion-selective in- 
dicator electrode, and a double-junction reference electrode. These 
compounds can also be determined as acids in aqueous solution vs 
standard sodium hydroxide solution. If the 1 H hydrogen atom is 
replaced by another group the acidic character of the molecule is 
lost and it cannot be analyzed by either of the two methods. 3 fig- 
ures, 1 table. 


20575 Separation chemistry. Powell, J.E. (Ames Lab., 
IA). pp 81-109 of Handbook on the physics and chemistry 
of rare earths. Gschneidner, K.A. Jr.; Eyring, L. (eds.). Am- 
sterdam, Netherlands; North-Holland Publishing Co. (1979). 

This chapter summarizes and gives recent progress in means 
of isolating individual lanthanides and yttrium. Some mention of 
well-developed processes for the preliminary treatment of rare 
earth mixtures is made. The principally exploited mineral sources 
have been monazite, gadolinite, xenotime, bastnaesite, and euxenite. 
Processing amounts to: breaking down the mineral, recovering 
lanthanide, yttrium, thorium, and other values; removing thorium, 
uranium, and iron (if present); and separating the yttrium and indi- 
vidual lanthanons. It is generally expedient to remove cerium 
before fractionating the other rare earths. The two methods most 
widely used, prior to the development of ion-exchange elution, as 
means of separating rare earth mixtures were fractional crystalliza- 
tion and fractional precipitation. Discussions included cation elution 
chromatography, anion elution chromatography, displacement 
chromatography, elutions with EDTA and its homologues, elutions 
with HEDTA and some of its analogues, and elutions with DTPA. 
Liquid-liquid ion-exchange chromatography is discussed. Separation 
of lanthanons by solvent extraction depends upon a preferential dis- 
tribution of individual lanthanons between two immiscible liquid 
phases that are in contact with each other. Discussions included 
neutral phosphorus agents, including TBP; monoacidic phosphate 
and phosphonate esters, as HDEHP; and primary, secondary, terti- 
ary and quaternary ammonium ions. 8 tables. (DP) 
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20576 Potentiometric semimicrodetermination of some 
triazoles, diazoles, and triazenes. Selig, W. Contract W-7405- 
ENG-48. Mikrochimica Acta ; 1: 453-462(1979). 

The feasibility of determining semimicro amounts of various 
heterocyclic nitrogen compounds by titration with silver nitrate has 
been explored. The compounds investigated were (1) triazoles, (2) 
diazoles, as well as (3) heterocyclic compounds containing a single 
nitrogen atom (indole, pyrrole); (4) triazenes containing three con- 
secutive nitrogen atoms and are not heterocyclic. Titrations were 
monitored with a silver ion-selective indicator electrode and a 
double-junction reference electrode. An integrated automated titra- 
tion system controlled by a Tektronix 4051 graphics system was 
used to generate titration curves and to evaluate experimental re- 
sults. 21 references, 2 figures, 3 tables. 


20577 Use of the axial filter to measure low distribution 
coefficients. Triolo, R.; Harrison, N.; Kraus, K.A. (Oak 
Ridge National Lab., TN). Journal of Chromatography ; 179: 
19-35(1979). 

Relationships have been derived for determining distribution 
coefficients in transients observable during axial filtration. Limita- 
tion of the technique with respect to film and particle diffusion are 
discussed. Results obtained by this technique have been compared 
with results obtained with batch equilibration, for Zn**/Na* and 
Cd**/Na* exchange on Dowex S50W. The axial filtration method 
should be particularly useful for measuring distribution coefficients 
with highly dispersed materials such as clays. Results are reported 
for the adsorption of Sr?* on the sodium form of Wyoming mont- 
morillonite over a wide ionic strength range. These results are in 
good agreement with literature data on the same system, obtained 
by batch equilibration and column-elution experiments. 


20578 New titrant for perchlorate: 
cetyltrimethylammonium bromide. Selig, W. (Univ. of Cali- 
fornia, Livermore). Contract W-7405-ENG-48. Talanta ; 26: 
1061-1064(1979). 

Cetyltrimethylammonium bromide is used in the precipita- 
tion titration of perchlorate, with potentiometric end-point detec- 
tion. A perchlorate, fluoroborate or nitrate ion-selective electrode 
may be used. The method is more sensitive than the commonly 
used titration with tetraphenylarsonium chloride. It can be used 
over the pH range from 1.20 to at least 12.8. The titrant is much 
cheaper than tetraphenylarsonium chloride. | figure, 3 tables. 


20579 Proposed model for particle-size effects in the x- 
ray fluorescence analysis of heterogeneous powders that in- 
cludes incidence angle and non-random packing effects. Haw- 
thorne, A.R.; Gardner, R.P. (North Carolina State Univ., 
Raleigh). X-Ray Spectrometry ; 7: No. 4, 198-205(1978). 

In this paper, the proposed mathematical model has been 
shown to account for variations in the previously developed models 
at high concentrations of measured particle type and large particle 
size by accounting for the shielding effect of large particles in one 
layer on the non-randomly packed particles in the next layer due to 
the effect of incidence and exit angles. In addition to accounting for 
the discrepancies of the previous models at high concentrations and 
large particle size, the results of this work suggest that the design 
of an analyzer could be optimized to either minimize or maximize 
the particle siz ffects, depending on the desired use. Data taken at 
different angles of incidence and exit might be utilized, along with 
an appropriate model which describes each case, to measure con- 
centrations and particle sizes simultaneously. 6 figures, 5 tables. 
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20580 (DOE/BETC/RI—80/10) Method for calculating 
strontium sulfate solubility. Fletcher, G.E.; French, T.R.; 
Collins, A.G. (Department of Energy, Bartlesville, OK 
(USA). Bartlesville Energy Technology Center). Apr 1981. 
20p. NTIS, PC A02/MF AOl. 

This paper presents a method of predicting the tendency of 
brines to deposit strontium sulfate scale. Strontium sulfate solubility 
product constants were determined in the laboratory at tempera- 
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tures of 50, 75, 122 and 156°F and ionic strengths of sodium chlo- 
ride solutions from 0.1 to 5.25. Solid strontium sulfate was prepared 
and tagged with radioactive sulfur-35. Excess of this strontium sul- 
fate was added to the sodium chloride solutions and shaken at the 
various temperatures until equilibrium was reached. The filtrate 
was analyzed for sulfate ion using a liquid scintillation counter and 
for strontium ion using an atomic absorption spectrophotometer. 
The solubility products were expressed graphically as K/sub sp/ 
versus ionic strength at various temperatures. A series of synthetic 
brines containing various amounts of sodium, magnesium, calcium, 
strontium and chloride ions was prepared. The solubilities of stron- 
tium sulfate in these brines were calculated using the known ionic 
strengths and solubility data obtained from the experiments with 
the sodium chloride solutions. These calculated values were com- 
pared with actual values determined in the same manner as those 
from the sodium chloride values. 


20581 (DOE/ER/10485—T1) Studies of supported metal 
catalysts. Progress report, September 1, 1980-August 31, 
1981. Hercules, D.M. (Pittsburgh Univ., PA (USA)). Apr 
1981. Contract AC0O2-79ER10485. 17p. NTIS, PC A02/MF 
AOl. 

During this period research has been carried out on five sep- 
arate catalyst systems. The effect of zinc ions on the interaction be- 
tween cobalt and y-AlOs has been studied. Work on the oxidic 
Mo/AlkOs; system has been published and studies have been ex- 
tended to the sulfided catalysts. The first phase of work on the Co/ 
Mo/Al,O; system has been completed. Work on W/Al2Os catalysts 
has begun and the oxidic system has been studied in some detail. 
Work continues on metal-support interactions in supported nickel 
catalysts. An electron spectroscopy (ESCA) study has been com- 
pleted and work is continuing on correlation of the ESCA results 
with measurements like temperature programmed desorption (TPD) 
and temperature programmed reduction (TPRd). 
structure of 


20582 Crystal and molecular 


bis(dimethylglyoximato)(imidazole)copper (ID. Morehouse, 
S.M.; Polychronopoulou, A.; Williams, G.J.B. (Brookhaven 


National Lab., Upton, NY). Jnorganic Chemistry ; 19: No. 
12, 3558-3561(Dec 1980). 

The solid-state structure of 
bis(dimethylglyoximato)(imidazole)copper (II) has been determined 
by x-ray crystallographic analysis. The compound crystallizes in the 
orthorhombic space group Pbca with unit cell dimensions a = 
8.468 (1), b 28.647 (4), and c 12.413 (1) A. The strucutre was 
refined by full-matrix least-squares techniques to R = 0.043 and R/ 
sub w/ 0.065 against the full set of 3108 F? values. The coordi- 
nation geometry of the copper atom is that of a distorted square 
pyramid with the four dimethylglyoximato nitrogens forming the 
basal plane at an average distance of 1.955 (3) A. The copper atom 
is displaced 0.353 (1) A from this plane toward the axial imidazole 
group. The Cu-N(imidazole) bond length is 2.141 (1) A. Two asym- 
metric O-H...0 hydrogen bonds of lengths 2.524 (2) and 2.598 (2) A 
link the dimethylglyoximato moieties. An intermolecular (imida- 
zole) N-H...0 hydrogen bond is formed to the oxygen atom of the 
longer intramolecular hydrogen bond 


20583 (LBL—12228) Synthesis and characterization of 
graphite-metal fluoride intercalation compounds. McQuillan, 
B.W. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Apr 1981. Contract W-7405-ENG-48. 210p. 
NTIS, PC A10/MF AOl1. 

The compound C/sub x/AsF; was prepared and character 
ized by x-ray diffraction and x-ray absorption. which show the 
presence of As(II]) and As(V), and the As-F bond disiances are 
consistent with AsF, and AsF~.», C* sAsF~¢ and C* sOsF~¢ were 
synthesized. The C/sub x/AsFs and numerous standard arsenic- 
flourine compounds were studied by x-ray absorption. Magnetic 
susceptibility of C* sOsF~ « confirms the high degree of oxidation in 
this compound. X-ray absorption studies were begun to determine 
the species present within the graphite when BrF, or GeF; + F: 
are added. In the BrF; case. Br: is evolved and only Br(III) is pres- 
ent in the graphite. The binary phase diagram XeF»2:Xe* ;AsF* ¢ 
was investigated by melting point determination and Raman spec- 
troscopy. This mixture near 1.3:1 forms a kinetically stable glass at 
room temperature and is molten at 50°C. Several new species or 
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phases are observed in the Raman spectra. These species have been 
assigned tentative structures. 


20584 (LBL—12556) Syntheses and electronic structures 
of decamethyimetallocenes. Robbins, J.L. (Lawrence Berke- 
ley Lab., CA (USA)). Apr 1981. Contract W-7405-ENG-48. 
140p. NTIS, PC A07/MF AO1. 

Thesis. 

The synthesis of decamethylmanganocene [(eta- 
Cs(CHs3)s)2Mn or (MesCp)2Mn)] is described. Magnetic susceptibil- 
ity and electron paramagnetic resonance (EPR) studies show that 
(MesCp)2Mn is a low-spin, 17-electron compound with an orbitally 
degenerate, 7E/sub 2g/ [e/sub 2g/* a/sub 1g/*] ground state. An 
x-ray crystallographic study of (MesCp)zMn shows that it is a mon- 
omeric, D/sub 5d/ decamethylmetallocene with metal to ring 
carbon distances that are about 0.3 A shorter than these determined 
for high-spin manganocenes. The syntheses of new (MesCp)oM (M 
= Mg,V.Cr,Co, and Ni) and [((MesCp)2_M]PFs (M = Cr,Co, and 
Ni) compounds are described. In addition, a preparative route to a 
novel, dicationic decamethylmetallocene, [((MesCp)Ni](PFe)2 is re- 
ported. Infrared, nuclear magnetic resonance, magnetic susceptibil- 
ity, and/or x-ray crystallographic studies indicate that all the above 
compounds are D/sub 5d/ or D/sub 5h/ decamethy!lmetallocenes 
with low-spin electronic configurations. Cyclic voltammetry studies 
verify the reversibility and the one-electron nature of the 
(MesCp2_M  — [(MesCpeM]* (M = _— Cr,Mn,Fe,Co,Ni), 
{((MesCp)2Mn]> -— (MesCp)»Mn and =  {[(MesCp)NiJ* — 
[MesCp):Ni]** redox reactions. These studies reveal that the neutral 
decamethylmetallocenes are much more easily oxidized than their 
metallocene counterparts. This result attests to the electron-donat- 
ing properties of the ten substituent methyl groups. Proton and 
carbon-13 NMR data are reported for the diamagnetic Mg(II), 
Mn(I), Fe(II), Co(IID, and Ni(IV) decamethylmetallocenes and for 
[(MesCp)2V(CO)]*. The uv-visible absorption spectra of the 15-, 
18- and 20- electron decamethylmetallocenes are also reported. 


20585 Stochastic approach to the theory of intramicellar 
kinetics. III. The homogeneous system iimit. Hatlee, M.D.; 
Kozak, J.J. (Department of Chemistry and Radiation Labo- 
ratory, University of Notre Dame, Notre Dame, Indiana 
46556). Journal of Chemical Physics, The ; 74: No. 10, 5627- 
5635(15 May 1981). 

Photoinduced reactions when confined to the interior (or 
perhaps the immediate vicinity) of a micellar assembly are known 
to exhibit remarkable kinetic effects (e.g., drastically modified reac- 
tion rates, transition to pseudo-first-order behavior for reactions of 
any molecularity) which have been well documented over the last 
decade. In earlier papers in this series we have shown how a Sto- 
chastic approach can be mobilized to describe the dynamics of re- 
actions in compartmentalized, distributed systems. A master equa- 
tion was derived and solved both for the case of irreversible and 
reversible photoinduced reactions. In this contribution we study the 
asymptotic properties of the stochastic master equation for (irre- 
versible and reversible) intramicellar reactions and show how the 
correct homogeneous-system (macroscopic) kinetic description is 
reached in the limit of large micellar volume and attendant molecu- 
lar occupancy. We display numerically the kinetic behavior at in- 
termediate stages in the taking of this limit and, for reversible reac- 
tions, show how the “apparent” equilibrium constant Q for a reac- 
tion carried out in a compartmentalized, distributed system relaxes 
to the “canonical’’ equilibrium constant K when the homogeneous 
system limit is reached. The simulations reported have considerable 
relevance to recent work on microemulsions and in the concluding 
section we discuss, from the vantage point of the theory presented 
in this paper, the possible kinetic effects observable experimentally 
in these systems. 


20586 Ion—molecule reactions of SF;: Determination of 
I.P(SF;), A.PA(SF;*/SFs), and D(SF;—F). Babcock, L.M.; 
Streit, G.E. (Los Alamos National Laboratory, University 
of California, Los Alamos, New Mexico 87545). Journal of 
Chemical Physics, The ; 74: No. 10, 5700-5706(15 May 1981). 

SF¢ reacts with CF;* to produce SF;~ and CF,. Under con- 
ditions of large amounts of CF;, an equilibrium is established. From 
flowing afterglow data, not only is a forward rate constant k/sub f/ 
= (2.5 +- 0.2) x 10°'® cm’ molecule”! s~! determined, but also an 
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equilibrium constant of 5.9 x 10°( +- 50%) is deduced. Using this 
equilibrium constant and standard entropies for the various species, 
DH/sup degree/29s = -0.17 +- 0.02 eV is calculated. A thermo- 
chemical cycle then yields a value of A.P.(SF;*/SFs) = 14.62 +- 
0.09 eV. An examination of charge exchange reactions of SF;* 
leads to establishment of the ionization potential of SF; at 10.5 +-- 
0.1 eV. Combining this with A.P.(SF;*/SF¢) allows a calculation of 
the bond dissociation energy D/sup degree/29s(SF;—F) = 4.1 +- 
0.13 eV. In addition to these new values of A.P.(SF;*/SFs), 
1.P.(SF;), and D/sup degree/29s(SF;—F), the fragmentation pattern 
of SF¢ reacting with He* as well as rates of reaction of SFs with 
several positive ions are reported. 


20587 Thermodynamics of sulfur chemisorption on 
metals. II. Alumina-supported ruthenium. McCarty, J.G.; 
Wise, H. (Solid State Catalysis Laboratory, SRI Internation- 
al, Menlo Park, California 94025). Journal of Chemical Phys- 
ics, The ; 74: No. 10, 5877-5880(15 May 1981). 

Isosteric heats of chemisorption of sulfur on alumina-sup- 
ported ruthenium have been determined by measuring the equilibri- 
um ratio of H2S/Hz2 in contact with the solid in a closed gas-recir- 
culation system. At low coverage the heat of chemisorption with 
respect to 1/2 Se(g) was found to be -215 +- 15 kJ mol”*. With 
increasing coverage it decreased to -174 +- 10 kJ mol”, a value 
comparable to the heat of formation of bulk ruthenium sulfide. For 
equal coverage with sulfur, the thermodynamic chemical potential 
of alumina-supported ruthenium exceeds that of alumina-supported 
nickel by approximately one order of magnitude. The binding 
strength of adsorbed sulfur is 432 +- 15 kJ mol™' for Ru and 464 
+- 15 kJ mol”! for Ni 


20588 Evaluation of fitting functions for the representa- 
tion of an O(°P)+Hb potential energy surface. I. Wagner, 
A.F.; Schatz, G.C.; Bowman, J.M. (Chemistry Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Jour- 
nal of Chemical Physics, The ; 74: No. 9, 4960-4983(1 May 


1981). 

The DIM surface of Whitlock, Muckerman, and Fisher for 
the O(*P)+ He system is used as a test case to evaluate the useful- 
ness of a variety of fitting functions for the representation of poten- 
tial energy surfaces. Fitting functions based on LEPS, BEBO, and 
rotated Morse oscillator (RMO) forms are examined. Fitting proce- 
dures are developed for combining information about a small por- 
tion of the surface and the fitting function to predict where on the 
surface more information must be obtained to improve the accuracy 
of the fit. Both unbiased procedures and procedures heavily biased 
toward the saddle point region of the surface are investigated. Col- 
linear quasiclassical trajectory calculations of the reaction rate con- 
stant and one and three dimensional transition state theory rate con- 
stant calculations are performed and compared for selected fits and 
the exact DIM test surface. Fitting functions based on BEBO and 
RMO forms are found to give quite accurate results. 


20589 Comparative study of the reaction dynamics of sev- 
eral potential energy surfaces of O(°P)+H.—-OH+H. I. 
Schatz, G.C.; Wagner, A.F.; Walch, S.P.; Bowman, J.M. 
(Department of Chemistry, Northwestern University, Evan- 
ston, Illinois 60201). W-31-109-ENG-38. Journal of Chemical 
Physics, The ; 74: No. 9, 4984-4996(1 May 1981). 

Two new potential energy surfaces for th O+H2:—-OH+H 
reaction are presented, and a detailed comparision of the saddle 
point properties and thermal! rate constants of these and of six other 
O-+ He surfaces is made. The two new surfaces are (1) an extended 
BEBO surface and (2) a rotated-Morse-oscillator-spine (RMOS) fit 
to the accurate ab initio POLCI surface of Walch and Dunning. In 
the BEBO surface, an improved end atom repulsive potential is 
used which leads to a much more accurate barrier estimate (11.52 
kcal/mol) than with the usual anti-Morse expression. The POLCI— 
RMOS surface is an essentially quantitative fit to the ab initio 
points, and has a barrier of 12.58 kcal/mole. The other O+ He sur- 
faces examined include the LEPS surface of Westenberg and de 
Haas (LEPS-WDH) and of Johnson and Winter (LEPS-JW), the 
diatomics-in-molecules (DIM) surface of Whitlock, Muckerman, 
and Fisher, the ab initio surface of Howard, McLean, and Lester 
(HML), and a fit to HML’s surface by Schinke and Lester (SL). 
For the LEPS-JW and SL surfaces, the quasiclassical trajectory 
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(QCT) and Wigner corrected transition state theory (TST) rate 
constants are in excellent agreement with each other over the 300— 
2000 K range. There is, however, poor agreement between the 
QCT and TST rate constants for the DIM surface. This is appar- 
ently due to the more product-like location of the saddle point on 
that surface. Using both the QCT and TST results to make best es- 
timates of the true O+Hbp rate constants, we find that the LEPS- 
JW, DIM, and POLCI rate constants all agree with experiment 
within the experimental uncertainties. Although the treatment of 
multiple surface and spin-orbit effects does introduce some uncer- 
tainty into this analysis, the experimental uncertainties are large 
enough to enable agreement with experiment almost irrespective of 
which electronic weighting factor is used. 


20590 Collision dynamics and the thermal rate coefficient 
for the reaction H+O.—OH+O. Miller, J.A. (Combustion 
Sciences Department, Sandia National Laboratories, Liver- 
more, California 94550). Journal of Chemical Physics, The ; 
74: No. 9, 5120-5132(1 May 1981). 

Classical trajectory methods have been used to predict the 
rate of the reaction H+O,—-OH+O. Both quasiclassical (QCT) 
and quasiclassical quantum mechanical threshold (QCT—QMT) 
methods were employed in the analysis. The QCT—QMT calcula- 
tions are in excellent agreement with experimental results over the 
entire temperature range considered (250<T<2500 K). In particu- 
lar, the modified Arrhenius expression from the QCT—QMT analy- 
sis k = 5.13 x 10° T/sup -0.816/ exp(-16 507/RT) cm*/mol is in 
excellent agreement with Schott’s high temperature shock tube 
result k = 1.22 x 10'’ T/sup -0.907/ exp(-16 620/RT) cm*/mol and 
is less than a factor of 2 too high compared with experimental re- 
sults in the 250—300 K temperature regime. The negative Arrhen- 
ius curvature is found to be due to a dynamic effect associated with 
the L+HH mass combination of the reactants. Simple formulations 
of statistical models for the reaction (transition-state theory, the 
statisitical model for complex reactions, and the unified statistical 
model) are found to given incorrect dependence of the reaction 
cross section on relative translational energy. This incorrect de- 
pendence of s/sub R/ on E/sub T/ leads to positive Arrhenius cur- 
vature rather than the negative curvature obtained both experimen- 
tally and from the trajectory calculations. 


20591 Monte Carlo evaluation of thermal desorption 
rates. Adams, J.E.; Doll, J.D. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Journal of Chemical Physics, The ; 74: No. 9, 5332- 
5333(1 May 1981). 

The recently reported method for computing thermal de- 
sorption rates via a Monte Carlo evaluation of the appropriate tran- 
sition state theory expression [J. E. Adams and J. D. Doll, J. Chem. 
Phys. 74, 1467 (1980)] is extended, by the use of importance sam- 
pling, so as to generate the complete temperature dependence in a 
single calculation. We also describe a straightforward means of cal- 
culating the activation energy for the desorption process within the 
same Monte Carlo framework. The result obtained in this way rep- 
resents, for the case of a simple desorptive event, an upper bound 
to the true value. 


20592 Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(I]) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(IIT) 
trifluoromethanesulfonate monohydrate. Gress, M.E.; Creutz, 
C.; Quicksall, C.O. (Brookhaven National Lab., Upton, 
NY). Jnorganic Chemistry ; 20: No. 5, 1522-1528(May 1981). 
For [Ru(NHs3)s(CsN2H,)](BF;)2 the space group is P2;2;2) 
with cell parameters a = 12.615 (2) A, b = 15.610 (3) A, c = 
7.965 (2) A, and Z = 4. For [Ru(NHs)5(C;Ne2H;)}(CF3SOs)s.H2O 
the space group is Pnma with cell parameters a = 23.795 (4) A, b 
= 8.062 (2) A, c = 12.848 (2) A, and Z = 4. The geometries of 
both the Ru(NHs)spz?* (pz = pyrazine) and Ru(NHs)spz** cations 
are approximately octahedral, with the plane of the pyrazine ring 
intersecting at a 45° angle the equatorial plane containing the bound 
pyrazine N and the three N atoms of the NHs groups, as is expect- 
ed from steric considerations. The Ru-NHs bond lengths are similar 
to those found in other ammine complexes: Ru(II)-NHs, 2.15 to 
2.17 A; Ru(III)-NHs, 2.10 to 2.13 A. By contrast the Ru(II-pz 
bond (2.006 A) is shorter than the Ru(IIl)-pz bond (2.076 A) by 
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0.07 A. This is attributed to 7 back-bonding between Ru(II) and 
pyrazine. The dimensions of the mononuclear ions Ru(NHs3)spz** 
and Ru(NHs)spz** are used to model the structure of valence-local- 
ized Ru/sup II/(NHs)spzRu/sup III/(NHs)s°*. The observed prop- 
erties of this ion are then compared with those predicted from 
Marcus-Hush electron-transfer theory. 


20593 Kinetics and mechanism of the vanadium(IV) oxi- 
dation of the (hydroxymethyl)chromium(II]) ion. Bakac, A.; 
Espenson, J.H. (Ames Lab., IA). Contract W-7405-ENG-82. 
Inorganic Chemistry ; 20: No. 5, 1621-1623(May 1981). 

The oxidation of the (hydroxymethyl)chromium(III) ion by 
VO” was investigated in order to obtain more information about 
the mechanism(s) of oxidation of this type of chromium complexes. 
Arguments about the detailed mechanism of the inner-sphere oxida- 
tion of CrCH2OH”® by VO” are based mainly on the acidity de- 
pendence of the reaction rates. This approach, although very 
useful, has limitation, especially for the reactions of metal ions in 
higher oxidation states where the hydrolysis of the reactants and/or 
products may obscure the mechanistic picture. However even with 
that limitation the results of this work support the idea that 
CrCH2OH* (and other (a-hydroxyaikyl)chromium complexes) 
preferably react with oxidants in inner-sphere reactions, most likely 
by forming bridged activated complexes through the alcoholic OH 
group. 


20594 Interpretations of XeI and XeBr bound—free emis- 
sion spectra and reactive quenching of Xe(*P.) atoms by bro- 
mine and iodine containing molecules. Tamagake, K.; Setser, 
D.W.; Kolts, J.dl. (Faculty of Pharmaceutical Sciences, 
Okayama University, Okayama, Japan). Journal of Chemical 
Physics, The ; 74: No. 8, 4286-4305(15 Apr 1981). 

The XeBr and Xel emissions spectra have been recorded in 
a flowing afterglow apparatus from the reaction of Xe(*P2) atoms 
with 16 bromine and iodine containing reagents. In all cases both 
the B and C states of Xel and XeBr are observed; the inital B/C 
ratio is ~ 1.5. The ratio increase with pressure because of collisional 
transfer from C to B. Comparison of the total XeBr and Xel emis- 
sion intensities with the XeC1 emission intensity from Xe(*P2)+Cle 
is used to obtain rate constants for XeBr and Xel formation. The 
branching fractions for Xel and XeBr formation are large, probably 
unity, for Brz, I2, IC1, and IBr and relatively small for the polyato- 
mic molecules except for CF3I and possible CBr;. From the short 
wavelength limit of the B—X spectra, upper limits to Do(R—Br) 
and Do(R—I) are assigned. The theoretical potential curves calcu- 
lated by Dunning and Hay for the A, B, C, and X states of Xel and 
XeBr were slightly adjusted so that good agreement was obtained 
between the simulated and experimental spectra from low vibra- 
tional levels of the B and C states. These adjusted potential curves 
were used to simulate the spectra from high levels of XeBr and 
Xel, and initial XeBr and Xel vibrational distributions were as- 
signed from matching the low pressure spectra. A systematic de- 
crease in <f/sub V/(XeX)> is observed in the Clo, Bre, Is series 
and interpreted as evidence for X(*P/sub 1/2/) formation. The 
XeBr and Xel vibrational energy disposal is compared to that from 
reactions of metal atoms with halogen donors and with reactions of 
Xe(*P2) with chlorine and fluorine donors. 


20595 Chemil ent chemi-ionization: Ar*+Ca and 
the CaAr* emission spectrum. Hartman, D.C.; Winn, J.S. 
(Department of Chemistry and Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Journal of Chemi- 
cal Physics, The ; 74: No. 8, 4320-4325(15 Apr 1981). 

A flowing afterglow chemiluminescence apparatus has been 
used to analyze visible fluorescence in the Ar*(*P 2°)+Ca('So) re- 
action. The rate constants for production of Ca*(?P /sub 3/2/°) 
and Ca*(?P /sub 1/2/°) were measured to be 1.6 x 107° and 3.2 x 
10-'' cm* molecule™! sec™', respectively. These results demonstrate 
a transfer of the total electronic angular momentum polarization in 
Ar* to the excited ion levels. The molecular band spectrum of the 
associative ionization product CaAr*(A *R) was observed. Molec- 
ular fluorescence constituted 14% of the total fluorescence from all 
ion products. This spectrum was analyzed with a model (exp-Z4) 
potential, yielding, for the ground state X *S*, R/sub e/ = 2.8 A, 
w/sub e/” = 87 cm™', and D/sub e/” = 1000 cm~', and, for the A 
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2R state, R/sub e/ = 2.6 A, w/sub e/’ = 200 cm™', and D/sub e/’ 
= 4900 cm™'. The nascent internal state distribution in CaAr* is 
found to consist of a fairly narrow range of high vibrational levels. 


20596 Rate of reaction of OH with HNO;. Wine, P.H.; 
Ravishankara, A.R.; Kreutter, N.M.; Shah, R.C.; Nicovich, 
J.M.; Thompson, R.L.; Wuebbles, D.J. (Molecular Sciences 
Group, Engineering Experiment Station, Georgia Institute 
of Technology, Atlanta, Georgia 30332). Journal of Geo- 
physical Research ; 86: No. C2, 1105-1112(20 Feb 1981). 

The kinetics of the reaction OH+HNO; /sup k/2/sub 
arrow-right/ products has been studied over the temperature range 
224—366 K. OH radicals were produced by pulsed (laser or flash 
lamp) photolysis of HNO3. The course cf the reaction was moni- 
tored by detecting OH using the resonance fluorescence technique. 
A total of 27 bimolecular rate constants (derived from 150 individu- 
al experiments) were determined under varying conditions of tem- 
perature, pressure, photolysis photon flux and wavelength, diluent 
gas identity, and flow rate. In all experiments the HNOs concentra- 
tion was constantly monitored by 184.9-nm absorption. The data 
are best described by the following Arrhenius expression: kz = 
(1.52 +- 0.38) x 10° “exp[(+649 +- 69)/T]cm* molecule! s'. The 
stratospheric implications of these new rate data have been assessed 
by using a one-dimensional transport-kinetic model. Reductions in 
Os depletion due to chlorofluoromethane release and NO/sub x/ in- 
jection are calculated. The magnitude of these reductions is strong- 
ly dependent on the identity of the reaction products. 


20597 Crystal structure of LusS;: a new population wave 
structure. Hariharan, A.V.; Powell, D.R.; Jacobson, R.A.; 
Franzen, H.F. (Iowa State Univ., Ames). Contract W-7405- 
ENG-82. Journal of Solid State Chemistry ; 36: No. 2, 148- 
150(Feb 1981). 

The monosulfide of lutetium loses lutetium preferentially 
upon vaporization in vacuo at 1750°C, and the quenched samples 
exhibit a new structure which is formed by an ordering of metal 
vacancies on the rock-salt type lattice. 


20598 Adsorption of Sr(II) on clay minerals: effects of 
salt concentration, loading and pH. Rafferty, P.; Shiao, S.Y.; 
Binz, C.M.; Meyer, R.E. (Oak Ridge National Lab., TN 
(USA)). Journal of Inorganic and Nuclear Chemistry ; 43: 
No. 4, 797-805(1981). 

The adsorption of Sr(II) on a number of clay minerals has 
been investigated by means of a batch technique in solutions of 
sodium salts. Generally the results can be approximated by ideal ion 
exchange equations. Distribution coefficients at trace loading follow 
the linear relation log D = s log [Na(I)sub(aq)] + b where b is a 
constant and s had values of from about - 1.5 to - 2.0, which are 
fairly close to the ideal value of - 2. Adsorption isotherms at con- 
stant pH and salt concentration are linear in the low loading region. 
Distribution coefficients for montmorillonite are almost independent 
of pH in the intermediate pH region 5 to 7 but for illite and kaolin- 
ite, increases in the distribution coefficient with pH are observed. 
Comparison of these results with literature values, insofar as it is 
possible, shows that distribution coefficients are usually within a 
factor of two or three for the same mineral with similar capacities 
under the same conditions even if techniques of preparation and 
measurement are different, but values may vary considerably more 
if the capacities of the different mineral samples are greatly differ- 
ent. Values of the distribution coefficient at very high salt concen- 
tration are very low, considerably less than unity at 4 M NaCl. 
Thus migration rates of Sr(II), relative to water flow, through geo- 
logic formations whose adsorption behavior is dominated by these 
clay minerals are likely to be high at high salt concentrations. 


20599 Valence photoelectron emission spectra of four re- 
duced zirconium chlorides and inferences regarding their 
metal-metal bonding. Corbett, J.D.; Anderegg, J.W. (lowa 
State Univ., Ames). Jnorganic Chemistry ; 19: No. 12, 3822- 
3824(Dec 1980). 

Photoelectron emission spectra measured with both He I and 
monochromatic Al Ka radiation are reported for the valence re- 
gions of ZrCl, ZrClz (3R-type), ZreCh2, and ZrCls. The metal-rich 
valence band observed in all phases at 1.1-1.5 eV is found to shrink 
and to move away from the Fermi level on oxidation. The results 
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are compared with the implications regarding metal-metal bonding 
provided by the observed distances and the bond orders calculated 
therefrom, especially with regard to the evident absence of a strong 
metal-metal interaction in ZrCls. 


20600 Chemical diffusion in highly defective solids. 
Murch, G.E. (Argonne National Lab., IL). Philosophical 
Magazine, [Part] A: Defects and Mechanical Properties ; 41: 
No. 2, 157-163(1980). 

A steady-state computer-simulation method is described for 
the calculation of the chemical diffusion coefficient in the pseudo- 
one-component lattice gas with nearest-neighbor interactions. This 
formalism provides a useful framework for describing the important 
configurational aspects of diffusion in interstitial solid solutions and 
non-stoichiometric compounds. The results for the chemical diffu- 
sion coefficient are in excellent agreement with the exact modified 
Darken equation using independently obtained simulated values of 
the self-diffusivity, physical correlation factor and the chemical po- 
tential. 2 figures. 


20601 I. Activated nickel, copper, and uranium. II. Mo- 
lecular orbital investigations of cyclobutadienoid compounds. 
III. Attempted synthesis of a new electron acceptor. Rhyne, 
L.D. Chapel Hill, NC; Univ. of North Carolina (1980). 
286p. University Microfilms Order No. 80-22,501. 

Thesis (Ph. D.). 

Activated nickel and copper were prepared by reduction of 
anhydrous metal halides in ethereal solvents by alkali metals. The 
reactions of activated nickel with allylic halides gave high yields of 
the corresponding biallyl] compounds under very mild conditions. 
The proposed intermediate, 7z-allyl nickel halide dimer, can be 
trapped with organic halides to yield cross coupled products, and 
the coupling reaction of crotyl and cinnamyl was utilized as a 
probe into some reaction mechanisms. Activated copper reacted at 
room temperature with aryl iodides. When activated aryl groups 
are used, the stale aryl copper complexes can be isolated or allowed 
to react in situ with other organic halides to yield biaryls (Ullman 
coupling) or crosscoupled products. Activated uranium prepared by 
the reduction of uranium tetrachloride by sodium-potassium alloy in 
dimethoxyethane was also found to couple allylic halides. Molecu- 
lar orbital investigations were carried out on various cyclobutadien- 
oid compounds. INDO geometry optimizations were performed on 
the neutral species, radical anions, and dianions. The LNMO eigen- 
values from the Huckel calculations correlated very well with the 
reduction potentials. All the systems had a very negative reduction 
potentials indicating a destabilization caused by antiaromatic effects. 
The INDO results showed these systems reorganize, both electroni- 
cally and structurally, to diminish the antiaromatic character of the 
radical MOS. Several new routes were attempted in order to syn- 
thesize 1,4,7,10-tetrakis(dicyanomethylene) 
dibenzo(a,e)cyclooctatetraene. None of these new route were suc- 
cessful. Many novel, albeit undesirable compounds were obtained 
from these synthesis attempts. 


20602 New solid electrolytes: substituted organic ammo- 
nium silver iodides. Ferraro, J.R.; Walling, P.L.; Sherren, 
A.T. (Argonne National Lab., IL). Applied Spectroscopy ; 34: 
No. 5, 570-575(1980). 

Several new solid electrolytes were synthesized from the re- 
action of substituted organic ammonium hydroiodides (pyridinium 
and quinolinium type) and varying quantities of silver iodide. The 
inductive effects of nucleophilic and electrophilic substitution on 
the pyridinium or quinolinium ring, as well as substituent position 
on the ionic conductivity, were determined. Pressure and thermal 
studies were undertaken to determine if new nonambient conduc- 
tive phases existed. 39 references, 4 figures, 2 tables. 


20603 Kinetic isotope effect for carbon and oxygen in the 
reaction CO + OH. Stevens, C.M.; Kaplan, L.; Gorse, R.; 
Durkee, S.; Compton, M.; Cohen, S.; Bielling, K. (Argonne 
National Lab., IL). International Journal of Chemical Kinet- 
ics ; 12: 935-948(1980). 

The kinetic isotope effect (KIE) for carbon and oxygen in 
the reaction CO + OH has been measured over a range of pres- 
sures of air and at 0.2 and 1.0 atm of oxygen, argon, and helium. 
The reaction was carried out with 21 to 86% conversion under 
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static conditions, utilizing the photolysis of H2O2 as a source of OH 
radicals. The value of the KIE for carbon varies with pressure and 
the kind of ambient gas; for air the ratio of the reaction rates '*k/ 
3k has the value 1.007 at 1.00 atm and decreases to 0.997 at 0.2 
atm; for oxygen and argon over the same pressure range the values 
are 1.002 to 0.994 and 1.000 to 0.991, respectively. The value of the 
KIE for the CO oxgyen atom is '*k/'*k = 0.990 over the pressure 
range 0.2 to 1.0 atm and is independent of the kind of ambient gas. 
No exchange of the oxygen atoms in the activated complex, fol- 
lowed by decomposition to the starting molecules, was observed. 
From the mechanistic standpoint the normal KIE observed for 
carbon at the high pressure is attributed to the initial formation of 
the activated HOCO radical, whereas the inverse KIE observed at 
low pressures is a result of the KIE for the reverse reaction HOCO 
— CO + OH being greater than that for the forward reaction 
HOCO — CO, + H. The derived isotopic equilibrium constant for 
HOCO = CO favors the enrichment of **C in the more strongly 
bound HOCO. 


20604 Reactivity of lanthanide carbon o bonds: alkyl- 
lanthanide complexes as synthetic precursors to lanthanide al- 
kynides. Evans, W.J.; Wayda, A.L. (Univ. of Chicago, IL). 
Journal of Organometallic Chemistry (Amsterdam) ; 202: C6- 
C8(1980). 

A general, halide-free synthesis of o-bonded organolanthan- 
ides is demonstrated by the reaction of terminal alkynes with 
LiLn(t-C,H»s)4(THF), to form a new series of homoleptic lanthan- 
ide alkynide complexes, LiLn(C= =CR),(THF), and by the synthe- 
sis of [((CsHs)2LnC==CR}: from [(CsHs)2LnCHsh. 


20605 LieCrO,-CaCrO, binary phase diagram. Kar- 
nowsky, M.M.; Biefeld, R.M.; Clark, R.P.; Powers, D.A. 
(Sandia Labs., Albuquerque, NM). Contract DE-AC04- 
76DPO00789. Thermochimica Acta ; 40: 389-395(1980). 

Phase equilibria in the LigCrO.-CaCrO, system were deter- 
mined by differential thermal analysis and X-ray powder diffrac- 
tion. The phase diagram is characterized by a eutectic reaction at 
489°C and 5 mole% CaCrO,, and a monotectic reaction at 570°C 
and 80 mole% CaCrO,. The solubility of LigCrO, in CaCrO, was 
= 15 mole% at the eutectic temperature and declined to <5 
mole% at the monotectic temperature. No double salt was formed 
between the end members. The immiscibility observed in the 
system is rationalized in terms of the cation coordination polyhedra. 
Thermal events indicative of a solid state phase change in LigCrO, 
as reported in some references are judged to be the result of a 
LieCOs impurity. 


20606 Crystal and molecular structure of 
bis(dimethylglyoximato) (imidazole) copper(II). Morehouse, 
S.M. (Manhattanville Coll., Purchase, NY); Polychronopou- 
lou, A.; Williams, G.J.B. Inorganic Chemistry ; 19: No. 12, 
3558-3561(1980). 

The solid-state structure of 
bis(dimethylglyoximato)(imidazole)copper(II) has been determined 
by x-ray crystallographic analysis. The compound crystallizes in the 
orthorhombic space group Pbca with unit cell dimensions a = 
8.468 (1), b = 28.647 (4), and c = 12.413 (1) A. The structure was 
refined by full-matrix least-squares techniques to R = 0.043 and R/ 
sub w/ = 0.065 against the full set of 3108 F* values. The coordi- 
nation geometry of the copper atom is that of a distorted square 
pyramid with the four dimethylglyoximato nitrogens forming the 
basal plane at an average distance of 1.955 (3) A. The copper atom 
is displaced 0.353 (1) A from this plane toward the axial imidazole 
group. The Cu-N(imidazole) bond length is 2.141 (1) A. Two asym- 
metric 0-H-O hydrogen bonds of lengths 2.524 (2) and 2.598 (2) A 
link the dimethylglyoximato moieties. An intermolecular (imida- 
zole) N-H-O hydrogen bond is formed to the oxygen atom of the 
longer intramolecular hydrogen bond. 


20607 Six-coordinate hydrogen: structure of [(Ph3P)2N]* 
[HCo.¢(CO):;]~” by single-crystal neutron diffraction analysis. 
Hart, D.W. (Univ. of Southern California, Los Angeles); 
Teller, R.G.; Wei, C.Y.; Bau, R.; Longoni, G.; Campanella, 
S.; Chini, P.; Koetzle, T.F. Angewandte Chemie. Internation- 
al Edition in English ; 18: No. 1, 80-81(Jan 1979). 

The structure of the complex anion [HCog(CO):5]” was char- 
acterized using single-crystal neutron diffraction techniques. The 
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complex, [(PhsP)z2N]* [HCos(CO):s]", was prepared by the addition 
of HCl to an aqueous solution of K2[Cog(CO):s] followed by me- 
tathesis of the precipitated K{[HCog(CO):s] with [(PhsP2NJCI in 
acidified isopropyl alcohol. The analysis of crystal of the complex 
indicated that the H atom is located not on the carbonyl ligands but 
at the center of the Cog octahedron. The H-Co distances are nearly 
equivalent, and the H atom is displaced less than one standard devi- 
ation from the geometric center of the metal cluster. (BLM) 


20608 Thermally-induced ortho-para conversion anomaly 
in solid hydrogen under pressure. Krause, J.K.; Swenson, 
C.A. (Ames Lab., IA). Contract W-7405-ENG-82. Solid 
State Communications ; 31: 833-836(1979). 

The spontaneous ortho-para conversion rate in solid hydro- 
gen under pressure has been observed to increase by approximately 
an order of magnitude at temperatures greater than 0.08 4 and for 
molar volumes less than 19.7 cm*. This effect, which disappears 
upon cooling below these temperatures, cannot be understood in 
terms of present theoretical models. The heat capacity experiment 
(C/sub V/(V,T)) in which these effects were observed gives an 
equation of state for parahydrogen for pressures less than 2 kbar 
which agrees with previous high pressure work at 4.2°K, and a 
T=O equilibrium molar volume of 23.20 +- 0.05 cm*. 2 figures. 


20609 Pressure dependence of the static dielectric proper- 
ties of K(H/sub 1-x/D/sub x/)2PO, and RbH2PO;. Samara, 
G.A. (Sandia Labs., Albuquerque, NM). Contract AT(29- 
1)789. Ferroelectrics ; 22: 925-936(1979). 

The effects of hydrostatic pressure on the static dielectric 
constant, €/sub c/, Curie-Weiss constant, C, saturation polarization, 
P/sub s/, and transition temperature, T/sub c/, of the ferroelectrics 
K(H/sub 1-x/D/sub x/)2PO, and RbH2PO, were investigated. The 
pressure dependence of T/sub c/ is known from earlier work and 
the present work extends the results to other deuterium concentra- 
tions, x; however, the results on C and P/sub s/ are largely new. 
An important feature of the results is the strong dependence of the 
pressure derivatives of these quantities on deuteration. The results 
are analyzed in terms of the order-disorder and the coupled proton- 
phonon models. The order-disorder model provides a good account 
of the results for the heavily deuterated (x = 1) crystals but not for 
the lightly deuterated ones. For the latter crystals the coupled 
proton-phonon model appears satisfactory. In fact the use of known 
microscopic parameters and their pressure derivatives in this model 
provides an essentially quantitative account of the pressure depen- 
dences of T/sub c/, C and P/sub s/ of KH2PO,. The measurements 
on two deuterated crystals with x = 0.35 and 0.82 crystals were 
extended to quite high pressure to examine the possible vanishing of 
the ferroelectric state as we have observed earlier for KH2PO, and 
RbH2PQ,. For the x = 0.35 sample the results indicate that the fer- 
roelectric state vanishes above = 3.8 GPa (= 38 kbar) whereas for 
the x = 0.82 sample a much higher pressure is needed. 


20610 Desorption kinetics of one- and two-step mecha- 
nisms, Steinbruechel, C. (Argonne National Lab., IL). Sur- 
face Science ; 81: L645-L650(1979). 

The major conclusion of this work is that desorption kinetics 
via a two-step mechanism are equivalent to one-step kinetics with 
the activation energy depending linearly on coverage. Thus a cov- 
erage-dependent activation energy for desorption may be interpret- 
ed either in terms of adsorbate-adsorbate interactions, as it is usual- 
ly done, or in terms of a two-step desorption mechanism. 3 figures, 
1 table. 


20611 Durability of beryllium fluoride glasses in water: 
comparison with other glasses and crystals. Cline, C.F.; 
Kingman, D.D.; Weber, M.J. (Lawrence Livermore Lab., 
CA). Contract W-7405-ENG-48. Journal of Non-Crystalline 
Solids ; 33: 417-421(1979). 

The water solubility of several fluoroberyllate glass composi- 
tions, several optical and laser glasses, and representative fluoride 
and alkali halide crystals, were measured so that the moisture resis- 
tances could be compared. Because of variations in tests used by 
commercial glass makers, a standard durability test procedure was 
used for all materials. Results showed that although fluoroberyllate 
glasses are more soluble in water than commercial silicate, phos- 
phate, and fluorophosphate glasses, they are less soluble than many 
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crystalline materials used in optical systems. Compositions are avail- 
able with durability sufficient for use in normal atmospheric condi- 
tions. Since fluoroberyllate glasses transmit from less than 160 nm 
to ca 4000 nm, they should be potentially useful for many optical 
applications. 2 tables. 


20612 Refinement of cerium(III) trichloride heptahydrate 
in space group P1. Peterson, E.J. (Los Alamos Scientific 
Lab., NM); Onstott, E.I.; Von Dreele, R.B. Acta Crystallo- 
graphica, Section B: Structural Crystallography and Crystal 
Chemistry ; 35: 805-809(1979). 

The crystal and molecular structure of the title compound 
(CeCls.7H2O) has been determined from 3143 independent observed 
reflections collected with the 0-2 @ scan technique and a Syntex P1 
autodiffractometer. The compound crystallizes in the triclinic space 
group Pl with a = 8.276 (3), b = 9.212 (2), c = 8.014 (2) A,a = 
107.57 (2), B = 98.39 (2), y = 71.51 (2)°, Z = 2. The structure was 
solved by standard heavy-atom methods and refined by a block-di- 
agonal least-squares method to a final R value of 0.0323. Each unit 
cell consists of the dimeric structural unit [Ce2xCl(OH2):4)* and 
four ionic chlorides. The structure is distinctly noncentrosymmetric 
and reasons for the lower symmetry are suggested. 2 figures, 6 
tables. 


20613 d-orbital directed photoemission from manganese 
fluoride single crystals using AIK/sub a/ radiation. Sher- 
wood, P.M.A.; McFeely, F.R.; Kowalczyk, S.P.; Shirley, 
D.A. (Univ. of California, Berkeley). Journal of the Chemi- 
cal Society (London), Faraday Transactions, II ; 75: 201- 
209(1979). 

Angle-resolved photoemission energy distributions (PEDs) 
were obtained from valence bands of MnF- single crystals using 
AlKa radiation. A pronounced variation in the PEDs was observed 
as the electron take-off angle was varied relative to the crystalline 
axes, for the (111) crystal face. The observed variation is attributed 
to the t/sub 2g/ and e/sub g/ symmetry properties of the manga- 
nese 3d initial state wavefunctions and is well described by an 
angle-dependent transition-matrix model. The results are in good 
agreement with the multi-configurational Hartree-Fock calculations 
of Viinikka and Bagus. 


20614 Raman, i.r. reflection, and emission spectra of 
sodium 8-alumina. Frech, R.; Bates, J.B. (Oak Ridge Na- 
tional Lab., TN). Spectrochimica Acta, Part A. Molecular 
Spectroscopy ; 35: 685-694(1979). 

The Raman, i.r. reflection, and emission spectra of single 
crystal sodium B-alumina were measured over a wide range of tem- 
peratures. Symmetry assignments of the normal modes based on the 
stoichiometric crystal structure are proposed. The vibrational dy- 
namics are analyzed in terms of a model invoking a vibrationally 
decoupled single spinel block, and similarities in the distribution of 
normal frequencies in MgAl2O, and NafB-Al2Os are discussed. Tem- 
perature dependent effects on the spectra are also presented. 7 fig- 
ures, 4 tables. 


20615 Program package using stiff, sparse integration 
methods for the automatic solution of mass action kinetics 
equations. Carver, M.B.; Boyd, A.W. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario). International Journal of 
Chemical Kinetics ; 11: 1097-1108(1979). 

A portable program package, MACKSIM, for mass action 
chemical kinetics simulation, is discussed. As these kinetics are 
readily expressed in explicit mathematical terms, such a package 
contains two major and distinct modules, the numerical analysis 
and the user interface. For the first, MACKSIM uses the latest 
proven developments incorporating sparse matrix techniques in the 
backward difference predictor corrector methods originated by 
Gear for the integration of stiff ordinary differential equations, and 
thus requires minimal computing time to solve large systems of 
equations. For the second, the program provides a flexible interface 
which permits simple specification and variation of reactions, re- 
quires no special character input, and has no limit on the number of 
reactions or species involved other than that imposed by the size of 
the computer. The technology of these components is discussed 
briefly, the use of the package for standard reactions is illustrated, 
and current applications are mentioned. 
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20616 Chemistry of trifluoromethyl compounds. I. NMR 
evidence for bis(trifluoromethy])zinc and 
methyl(trifluoromethyl)zinc. Liu, E.K.S.; Asprey, L.B. (Los 
Alamos Scientific Lab., NM). Journal of Organometallic 
Chemistry (Amsterdam) ; 169: 249-254(1979). 
Bis(trifluoromethyl)zinc and  methyl(trifluoromethyl)zinc 
have been identified by '*F and 'H NMR methods. The com- 
pounds were formed in the following reactions: (1) dimethylzinc 
and bis(trifluoromethyl)mercury and (2) dimethylzinc and 
bis(trifluoromethy!)cadmium. | figure, 1 table. 
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REFER ALSO TO CITATION(S) 20422, 20561, 20582, 20584, 20592, 20593, 
20601, 20604, 20606, 20607, 20615, 20616, 20644, 21054 


20617 (DOE/ER/10604—1) Metal ion complexation by 
ionic crown ethers. Progress report. Bartsch, R.A. (Texas 
Tech Univ., Lubbock (USA). Dept. of Chemistry). 8 Jan 
1981. Contract AS05-80ER10604. 50p. NTIS, PC A03/MF 
AOl. 

During the first nine months of this DOE-funded project, 
progress had been made in two areas: the synthesis of crown ethers 
which contain pendant ionizable functionality; and, the selectivity 
and efficiency of solvent extraction of alkali metal cations from 
water into chloroform by a crown ether carboxylic acid. Prepara- 
tive routes have been established for several novel crown ether 
compounds which possess a carboxylic acid group that is attached 
to the polyether ring by an arm of variable length. The synthesis of 
crown ether compounds which contain other ionizable groups has 
also been briefly explored. Solvent extraction of lithium, sodium, 
potassium, rubidium, and cesium from water into chloroform by 
sym-dibenzo-16-crown-5-oxyacetic acid, 4, has also been investigat- 
ed. Effects of pH and concentration upon the selectivity and effi- 
ciency of extraction have been determined. 


20618 Electron transfer reactions of the biradicals pro- 
duced in the Norrish type II process. Small, R.D. Jr.; Scaino, 
J.C. (Univ. of Notre Dame, IN). Journal of Physical Chemis- 
try, The ; 82: No. 25, 2662-2664(1978). 

The biradicals generated in the Norrish type II reaction are 
efficient electron donors. They are shown to react with a series of 
bipyridilium cations, pyridine derivatives, and aromatic nitro com- 
pounds. The rates of reaction follow the same trends as those ob- 
served for monoradicals. For example, the biradical from y-methyl- 
valerophenone reacts with benzyl viologen with ks = 3.9 x 10° 
M~'s~' and with 2,5-dinitrobenzoic acid with ks = 7.6 x 10® M7! 
s-'. 3 figures, 1 table. 


20619 (SERI/CP—622-1096, pp 21-43) Theory of hydro- 
carbon pyrolysis to form olefins. Narayanan, S. (Stone and 
Webster Engineering Corp., Boston, MA). 1980. NTIS, PC 
A18/MF AOl. 

From Specialists workshop on fast pyrolysis of biomass; 
Copper Mountain, CO, USA (20 Oct 1980). 

The basic concept of a mechanism of a reaction is to postu- 
late a procedure by which a particular reaction proceeds. One can 
have many mechanisms postulated. There are two basic approaches 
in the literature with regard to the pyrolysis of hydrocarbons, they 
are radical modelling and the molecular schemes. Radical model- 
ling consists of a radical mechanism which is successfully applied to 
hydrocarbon pyrolysis and is used to predict yields at low conver- 
sion levels. It postulates that hydrocarbon decomposition is initiated 
by the formation of a radical, which being active abstracts a hydro- 
gen atom from the parent alkane and it subsequently decomposes to 
an olefin and a radical. This propagates the reaction. Radical inter- 
action tends to terminate the reaction. For very complex reactions, 
where the radical formation is too difficult to determine experimen- 
tally or theoretically, a molecular mechanism is postulated and 
tested. This mechanism simply involves evaluating all plausible re- 
actions of a decomposing hydrocarbon. 
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20620 Kinetics study of a condensed detonating explosive. 
Bdzil, J.B.; Engelke, R.; Christenson, D.A. (Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). 
Journal of Chemical Physics, The ; 74: No. 10, 5694-5699(15 
May 1981). 

We discuss a method for determining chemical—kinetic pa- 
rameters for condensed explosive materials under the extreme pres- 
sure and temperature ccnditions of detonation. It utilizes theoretical 
results obtained from the Euler equations of fluid mechanics and 
experimental detonation data, which consist of steady-state shock 
shapes and detonation velocities measured as a function of charge 
size. We determine Arrhenius parameters for detonating commer- 
cial-grade nitromethane. The sensitivity of the method to various 
uncertainties in the input is tested. Results for the Arrhenius activa- 
tion energy (E/sub A/ = 92 +- 23 kcal/mole) and vibrational 
factor [logio k(sec™') = 18 +- 2] are larger than the gas phase 
values. These results are compared with those of other workers. 


20621 IR multiphoton photochemistry of CF;Cl . Hor- 
witz, A.B.; Preses, J.M.; Weston, R.E. Jr.; Flynn, G.W. 
(Department of Chemistry, Brookhaven National Labora- 
tory, Upton, New York 11973). Journal of Chemical Physics, 
The ; 74: No. 9, 5008-5016(1 May 1981). 

CF3Cl has been dissociated using the focused output of a 
CO, TEA laser operating on the R(40) line of the 9.6 mm band. IR 
fluorescence has been observed for HF and HC) after irradiating 
mixtures of CF3Cl, HBr, and Ar, indicating the production of F as 
well as Cl. In addition, the laser-induced fluorescence spectrum of 
CF, has been observed using a KrF laser (249 nm) to excite the 
CF, A'B:«-X'A; transition. A two step dissociation mechanism in 
which CF; and Cl are the primary products followed by the subse- 
quent multiphoton absorption and dissociation of CF; to produce 
CF, and F is proposed. Evidence for secondary dissociation of CFs 
has been demonstrated by observing CF, in the infrared multipho- 
ton dissociation of C2Fs, which is known to produce CFs; at low 
fluence. Further evidence in support of a two-step dissociation 
mechanism is given by analysis of stable products, fluence studies, 
and RRKM calculations. 


20622 Relationship of torsional flexibility to orientational 
correlation times: Linear and nonlinear variabies. Evans, 
G.T. (Department of Chemistry, Oregon State University, 
Corvallis, Oregon 97331). Journal of Chemical Physics, The ; 
74: No. 8, 4621-4626(15 Apr 1981). 

The orientational correlation times for the Rouse-like vector 
modes of three to eight bond torsionally flexble alkane chains are 
determined as a function of the rate of trans—gauche isomerization. 
An approximate expression is derived which relates t/sub k/ the 
correlation time for the kth vector Rouse mode to the Kramers rate 
and to matrix elements of the linear and nonlinear variables. The 
predictions of the theory agree favorably with the correlation times 
calculated using Brownian dynamics although the correlation func- 
tions themselves are in unsatisfactory agreement. 


20623 Torsional photoisomerization of substituted ethy- 
lenes: Application to stilbene. Knauss, D.C.; Evans, G.T. 
(Department of Chemistry, Oregon State University, Cor- 
vallis, Oregon 97331). Journal of Chemical Physics, The ; 74: 
No. 8, 4627-4633(15 Apr 1981). 

The trans to cis isomerization rate of stilbene is determined 
using a diffusional model for internal rotation. It is found that the 
rate is sensitive to the structural model for stilbene adopted and fac- 
tors of 2 can be introduced by assuming the pheny] substituents are 
spherical. The preferred model treats the pheny! substituents as col- 
lections of six spheres rigidly bound together and having a specific 
pitch angle with respect to the plane of the ethylene double bond. 
The use of a model potential function, chosen to agree qualitatively 
with experimental findings, allows the calculation of the isomeriza- 
tion rate as a function of the height of the barrier to rotation Q. 
The experimental value for the rate can be fit with this model using 
a barrier height ranging from 2—3 kcal/mole, in accord with previ- 
ous estimates. 
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20624 Metal-ammonia reduction: effect of methyl] substi- 
tuents and a question concerning protonation sites in dianions. 
Rabideau, P.W.; Peters, N.K.; Huser, D.L. (Indiana-Purdue 
Univ., Indianapolis). Journal of Organic Chemistry, The ; 46: 
No. 8, 1593-1597(10 Apr 1981). 

The effect of substituents on Birch reductions and other 
metal-ammonia processes has received considerable attention. Since 
the intermediate(s) is negatively charged, activation and orientation 
effects have been dealt with in terms of electron donation or with- 
drawal of substituents. The methyl group displays somewhat irregu- 
lar behavior in naphthalenes and biphenyls, and an explanation is 
offered in terms of methyl location on a charge-bearing or non- 
charge-bearing carbon in the intermediates. The observation is also 
made that protonation of dianions (produced by electron addition) 
always seems to lead to the most stable monoanion. Reasons for 
this are discussed. 


20625 Ab initio quantum mechanical characterization of 
the low-lying cation doublet states of uracil. Interpretation of 
uv and x-ray photoelectron spectra. O'Donnell, T.J. (Univ. of 
Illinois, Chicago); LeBreton, P.R.; Petke, J.D.; Shipman, 
L.L. Journal of Physical Chemistry, The ; 84: 1975- 
1982(1980). 

Ab initio configuration interaction wave functions have been 
computed for the ground singlet state and the 10 lowest A’ and A” 
cation doublet states of uracil. Both the small molecular fragment 
basis set and a much larger double zeta basis set have been em- 
ployed. The experimental ordering of the terminus states in the 
uracil —> uracil* . transitions of the uv photoelectron spectrum is 
A", A’, A”, A’, A” in order from lowest to higher ionization poten- 
tials. The molecular fragment basis set gives the experimental or- 
dering with the Koopmans’ theorem approximation but gives an in- 
correct ordering (A’, A”, A’ ~ A”, A’) when configuration inter- 
action is applied. The double zeta basis set, on the other hand, gives 
an incorrect ordering with the Koopmans’ theorem approximation 
(A", A”, A’, A’, A”) but gives the experimental ordering after con- 
figuration interaction is applied. The best of these calculations uti- 
lized the double zeta basis set plus configuration interaction; these 
results lend support to the previously made assignment of the first 
five bands of the uv photoelectron spectrum. The results of the 
double zeta calculation have been used to extend the assignment of 
the uv photoelectron spectrum to A”, A’, A”, A’, A”, A”, A’, A’. 
The eight inner-shell molecular orbitals and their orbital energies 
from the double zeta calculation have been used to assign the ex- 
perimental x-ray photoelectron spectrum of uracil. The following 
ordering was computed: O,; (bonded to C2), O2 (bonded to Cy), N:, 
Ns, Co, Cs, Ce, Cs in order of decreasing ionization potential. 31 
references, 6 figures, 9 tables. 


20626 Energy dispersion and relaxation in propynal using 
laser ir/visible double resonance. Lesiecki, M.L.; Smith, 
G.R.; Stewart, J.A.; Guillory, W.A. (Univ. of Utah, Salt 
Lake City). Contract AC02-78ER04695. Chemical Physics 
(Amsterdam) ; 46: 321-331(1980). 

The dynamics of energy dispersion in propynal has been 
studied over the pressure range of 5 to 500 mTorr following excita- 
tion by a TEA CO, laser below the dissociation threshold. Wave- 
length resolved spectra, using the dye laser-induced fluorescence 
technique, are used to characterize the vibrational levels that are in- 
volved in the various energy transfer processes, while time-resolved 
spectra are used to determine the corresponding rates. The rate 
constants are extrapolated to zero pressure to obtain the regime of 
collisionless intramolecular relaxation times. Mechanisms of energy 
dispersion are suggested for each of the probed vibrational leve (v 
= 0), ve (v = 1) and vs (v = 1). 19 references, 7 figures, 4 tables. 


20627 Quasi-isoenergetic triplet energy migration in ho- 
mogeneous solution. Encinas, M.V.; Scaiano, J.C. (Univ. of 
Notre Dame, IN). Chemical Physics Letters ; 63: No. 2, 305- 
308(15 May 1979). 

Intermolecular triplet energy migration in alky] aryl ketones 
is shown to be a very fast process. In quasi-isoenergetic examples 
the rate constants are in the neighborhood of 10° M~' s~! in n-hep- 
tane at room temperature. The process is rather insensitive to alkyl 
a-substitution in the donor triplet state and is substantially faster 
than the analogous transfer in aliphatic ketones. 21 references, 3 fig- 
ures. 
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20628 Electron attachment to 
perfluoromethylcyclohexane (c-C;F,,) and perfluoro-1-heptene 
(1-C;F,4). Christodoulides, A.A.; Christophorou, L.G. (Oak 
Ridge National Lab., TN). Contract W-7405-ENG-26. 
Chemical Physics Letters ; 61: No. 3, 553-557(1 Mar 1979). 

The results of a swarm study on the attachment of slow (= 
3 eV) electrons to c-C7Fi4 and 1-C;Fi, are presented and discussed. 
For both molecules the attachment cross sections show resonance 
maxima at 0.07 and 0.25 eV, and they are much larger for the 
cyclic isomer. The thermal values of the electron attachment rate 
are 18.3 and 1.33 x 10° s~' torr™' for c-C7Fis and 1-C;Fis, respec- 
tively. 19 references, 2 figures, 4 tables. 


20629 Angular distributions in the photoelectron spec- 
troscopy of furan, thiophene, and pyrrole. Sell, J.A.; Kupper- 
mann, A. (California Inst. of Tech., Pasadena). Contract 
EY-76-S-03-767. Chemical Physics Letters ; 61: No. 2, 355- 
362(15 Feb 1979). 

The photoelectron angular distributions of furan, thiophene, 
and pyrrole are reported. The trends in the value of the asymmetry 
parameter B and in the shapes and positions of bands in the spectra 
are used to assign the peaks that correspond to ionization from the 
m orbitals in these molecules. 33 references, 3 figures, 3 tables. 


20630 Investigation of low-lying electronic states in nitro- 
methane by electron-impact spectroscopy. Flicker, W.M.; 
Mosher, O.A.; Kuppermann, A. (California Inst. of Tech., 
Pasadena). Contract EY-76-S-03-767. Chemical Physics Let- 
ters ; 60: No. 3, 518-522(15 Jan 1979). 

Low energy, variable angle, electron-impact energy-loss 
spectra of nitromethane have been obtained. A previously unreport- 
ed singlet — triplet excitation with maximum intensity at 3.8 eV 
energy loss is observed and its relevance to the gas phase photo- 
chemistry of nitromethane is discussed. An additional weak transi- 
tion with maximum intensity at 4.45 eV energy loss is tentatively 
assigned to a symmetry-forbidden transition. 24 references, 2 fig- 
ures, | table. 


20631 Kinetics and CIDEP of radicals during photore- 
duction of acetone with 2-propanol by effect modulated ESR 
spectroscopy. Paul, H. (Univ. of Notre Dame, IN). Chemical 
Physics (Amsterdam) ; 40: 265-274(1979). 

ESR spectroscopy with modulated radical initiation is used 
to analyze quantitatively chemical lifetimes and CIDEP enhance- 
ments of 2-propyl-2-ol radicals, formed by photoreduction of ac- 
etone with 2-propanol in aqueous solution at T = 16°C. The bimo- 
lecular termination rate constant of the radicals is found to be diffu- 
sion controlled and to depend on the hyperfine state as a conse- 
quence of To-S mixing in F-pairs. CIDEP enhancements built up in 
geminate and in F-pairs are separated. Their relative dependence on 
the hyperfine state agrees with microscopic theory, which howev- 
er, fails to reproduce the absolute enhancements by a factor of 4. 
The polarizations indicate equal reactivities towards photoreduction 
for the three subievels of the *nz* state of acetone, and conserva- 
tion of the electron spin polarization upon radical formation. The 
initial separation of the species in the geminate pair is found to lie 
within the strong exchange region, since geminate and F-pairs show 
equal RPM polarizations. The CIDEP enhancements limit the rate 
constant ko» for abstraction of the hydroxylic hydrogen of 2-pro- 
panol by *nzr* acetone to kz. < 10°dm* mol~'s~'. 50 references, 2 
figures, 2 tables. 


20632 Comprehensive thermodynamic study of 9,10-dihy- 
drophenanthrene. Lee-Bechtold, S.H.; Hossenlopp, IA.; 
Scott, D.W.; Osborn, A.G.; Good, W.D. (Dept. of Energy, 
Bartlesville, OK). Journal of Chemical Thermodynamics, The 
; 11: 469-482(1979). 

The heat capacity of 9,10-dihydrophenanthrene was studied 
from 11 to 350°K by adiabatic calorimetry. The enthalpy of fusion 
is 12.79 kJ mol™! at the triple-point temperature 306.520°K. The 
enthalpies of combustion of both the solid and the supercooled 
liquid were measured at 298.15°K. A value for the standard enth- 
alpy of formation, AH/sub f//sup 0/(298.15°K), of (66.3: +- 1.22) 
kJ mol”! was obtained for the solid and (78.59 +- 1.16) kJ mol™'! for 
the supercooled liquid. The enthalpy of vaporization for the super- 
cooled liquid at 298.15°K was obtained from vapor-pressure meas- 
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urements made in the range 353 to 418°K. This was combined with 
the enthalpy of formation of the supercooled liquid to derive the 
enthalpy of formation of the ideal gas at 298.15°K, (155.1 +- 1.6) 
kJ mol~'. Another value of AH/sub f//sup 0/(298.15°K) for the 
ideal gas was derived from the value for the solid by use of values 
of {H/sub s/(T)-H°(0)] for the liquid and solid; this value of AH/ 
sub f//sup 0/(298.15°K) is 155.4 kJ mol~'. Both differ significantly 
from the value of AH/sub f//sup 0/(298.15°K), (174.9 +- 8) kJ 
mol” ', estimated by Shaw, Golden, and Benson. Chemical thermo- 
dynamic properties for the ideal gas in the range 298.15 to 350°K 
were calculated. 24 references, 1 figure, 11 tables. 


20633 a-L-xylopyranose: a neutron diffraction refine- 
ment. Takagi, S.; Jeffrey, G.A. (Brookhaven National Lab., 
Upton, NY). Acta Crystallographica, Section B: Structural 
Crystallography and Crystal Chemistry ; 35: 1482-1486(1979). 

The crystal structure of a-L-xylopyranose, C;H10Os, has 
been refined with neutron diffraction data collected at two different 
wavelengths. The anisotropic extinction corrections derived for the 
two wavelengths agreed within 1 o. The heavy-atom coordinates 
are in good agreement with those from a previous x-ray study 
{Hordvik (1971). Acta Chem. Scand. 25, 2175-2182]. The more ac- 
curate unit-cell data (298°K) are a = 9.213 (1), b = 12.639 (1), c = 
5.618 (1) A (A = 1.54051 A), V = 654.18 A*%, M/sub r/ = 150.13, 
space group P2,2:2:1, Z = 4, D/sub c/ = 1.524 Mg m~*. The hy- 
drogen bonding consists of a finite chain which originates at the an- 
omeric hydroxy! and terminates at the ring oxygen, with H...O dis- 
tances ranging from 1.731 to 1.843 A. The conformation of the pyr- 
anose ring is unusual in that it is a perfect 'C, (L) chair. 22 refer- 
ences, 3 figures, 4 tables. 


20634 1,2-O-Isopropylidene-D-glucofuranose. Takagi, S.; 
Jeffrey, G.A. (Brookhaven National Lab., Upton, NY). Acta 
Crystallographica, Section B: Structural Crystallography and 
Crystal Chemistry ; 35: 1522-1525(1979). 

CoHieO¢, M/sub r/ = 220.22, m.p. 433°K, monoclinic P2:, a 
= 5.604 (1), b = 9.641 (1), c = 19.383 (1) A, B = 90.70 (2)°, A(Cu 
Ka,) = 1.54051 A, V = 1047.1 A’, D/sub x/ = 1.397 Mg m~3, Z 
= 4. The structure was solved by direct methods and refined to 
R(F) = 0.026 for 2344 symmetry-averaged reflections. The two 
symmetry-independent molecules have very similar molecular di- 
mensions, except for the orientation of the two hydroxyl groups. 
The acetal moiety C(7) - O(1) - C(1) - O(4) - C(4) has bond lengths 
(mean) of 1.436, 1.400, 1.421, 1.449 A, showing variations similar to 
those observed and predicted theoretically for the methyl pyrano- 
sides. The hydrogen bonding involves four unsymmetrical bifurcat- 
ed interactions. 28 references, 4 figures, 3 tables. 


20635 Rate constants for the combination of trichloro- 
methyl radicals and the electron-transfer reaction between hy- 
droxymethy! radicals and carbon tetrachloride in solution. 
Paul, H. (Univ. of Notre Dame, IN). International Journal of 
Chemical Kinetics ; 11: 495-509(1979). 

The rate constant for the bimolecular combination of trich- 
loromethy! radicals in methanol is determined as a function of tem- 
perature by steady-state kinetics and electron-spin resonance (ESR) 
with modulated radical initiation. The rate constant is in accord 
with the Smoluchowski equation and indicates a diffusion-con- 
trolled radical termination. The temperature dependence of the rate 
constant for the electron-transfer reaction between hydroxymethyl 
radicals and carbon tetrachloride in methanol is determined, and is 
found to disagree with predictions of the Marcus theory. This dis- 
agreement is tentatively ascribed to the structure of the transition 
state. 37 references, 6 figures, 1 table. 


20636 Base crystallization and base stacking in water. 
Martel, P. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario). European Journal of Biochemistry ; 96: 213- 
219(1979). 

*H2O solutions of 6-methylpurine and N°N°-dimethyladen- 
ine have been examined by neutron diffraction. Comparison of the 
scattering from various molar solutions of 6-methylpurine with the 
scattering from its crystalline precipitates indicated base stacking in 
solution with a separation of = 0.34 nm. In particular at 1.75 M the 
effective stacking number in 6-methylpurine, as seen by neutron dif- 
fraction, was found to be approximately nine. Attempts to observe 
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similar scattering from N®N°-dimethyladenine were hampered be- 
cause solutions with a molarity = 0.02 tended to form filamentary 
crystallites as a function of time. An analysis of the autocatalytic 
reaction involved in the formation of these dendrites is given. The 
rate constant is found to be 2.12 +- 0.05 M~' h~*. By comparing 
the diffraction from wet and dry crystallites it is concluded that hy- 
drophilic interactions mediate the aggregation of both bases in 
water. 7 figures. 


20637 Chemistry of the biradicals produced in the Nor- 
rish Type II reaction. Scaiano, J.C.; Lissi, E.A.; Encina, 
M.V. Deerfield Beach, FL; Verlag Chemie International, 
Inc. (1978). 58p. 

This review is concerned with the mechanistic and kinetic 
behavior of 1,4-ketylalkyl radicals. Part of the discussion is cen- 
tered on the Norrish Type II reactions. The aspects covered are di- 
rectly relevant to the behavior of the intermediate biradical. Biradi- 
cals are proposed as intermediates in thermal and photochemical re- 
actions. 288 references, 3 figures, 20 tables. 
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REFER ALSO TO CITATION(S) 20602 


20638 Oxidation of HCOOH on (100), (110) and (111) 
single crystal platinum electrodes. Adzic, R.R.; O'Grady, 
W.E.; Srinivasan, S. (Brookhaven National Lab., Upton, 
NY). Surface Science ; 94: No. 2/3, L191-L194(1980). 

The first investigation of kinetics of an electrode reaction on 
single crystal surfaces is reported in this note. The oxidation of 
formic acid on single platinum electrodes was selected for this 
study. Oxidation of formic acid is significant in both gas phase ca- 
talysis and electrocatalysis. The electrochemical reaction involves a 
strong adsorption prior to the charge transfer process and the inter- 
mediates formed are even more strongly adsorbed and lead to a loss 
of catalytic activity of Pt. These intermediates require two or three 
sites for adsorption suggesting that the oxidation of formic acid 
should be strongly dependent on the crystallographic orientation of 
the surface. The electrolyte was 1 M perchloric acid and triply dis- 
tilled water. After the hydrogen adsorption curves were deter- 
mined sufficient formic acid was added to the electrolyte to make a 
0.5 M solution. The oxidation of formic acid was highly dependent 
on the crystal structure of the surface. The reaction mechanism is 
discussed. 2 figures. 


20639 Oxygen evolution on Ni/sub x/Fe/sub 3-x/O, 
electrodes. Orehotsky, J.; Huang, H.; Davidson, C.R.; Srini- 
vasan, S. (Brookhaven National Lab., Upton, NY). Journal 
of Electroanalytical Chemistry ; 95: 233-235(1979). 

The magnetic property selected for the evaluation was the 
room temperature saturation magnetization. The experimental eval- 
uation involved measuring the room temperature oxygen evolution 
kinetic parameters on a series of electrodes with different values for 
their room temperature magnetization. Ferrimagnetically ordered, 
fine particle Ni/sub x/Fe/sub 3-x/O, spinels were selected as the 
electrode materials for this evaluation. The room temperature satu- 
ration magnetization of these spinels are significantly different and 
have a bell-shaped compositional dependency centered about the 
Ni: Fe2O, stoichiometry. This allows for an easy separation of mag- 
netic effects from systematic compositional effects on the electrode 
kinetic parameters. 1 figure, 1 table. 


20640 Electrochemistry of FeS:. Meyer, R.E. (Oak 
Ridge National Lab., TN). Contract W-7405-ENG-26. Jour- 
nal of Electroanalytical Chemistry ; 101: 59-71(1979). 

The electrochemistry of FeS: was investigated with anodic 
and cathodic polarization using both scan and steady state tech- 
niques. Emphasis was placed on anodic polarization as a function of 
pH, solution composition, and temperature. In strongly basic solu- 
tion, a semi-amorphous film was formed and a diffusion plateau ap- 
proximately proportional to hydroxide concentration was observed. 
No visible film was formed in acid solution, and the reaction rate 
increased as the pH was increased. An electrochemical mechanism 
is proposed which explains the pH sensitivity and other observa- 
tions. 9 figures, | table. 
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20641 Potentiometric microtitration of anions with 
cetyltrimethylammonium bromide. I. Inorganic anions. Selig, 
W. Contract W-7405-ENG-48. Mikrochimica Acta ; 2: 373- 
381(1979). 

The use of the CETAB in the potentiometric microtitration 
of a variety of inorganic anions is reported. The titrations were 
monitored with a perchlorate, fluoroborate, or nitrate ion selective 
electrode and a double-junction reference electrode. An integrated 
automated titration system controlled by a Tektronix 4051 graphics 
system was used to generate titration curves and to evaluate the ex- 
perimental results. The inorganic ions which can be determined po- 
tentiometrically with CETAB are tabulated. Details are presented 
on the precision of the method, the ph ranges in which it is applica- 
ble, and optimum ph values. 1 figure, 4 tables. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 19961, 20615, 20618, 20621, 20627, 20631, 
20637, 20651, 21176 


20642 (BNL—28757) IR multiphoton pumping of optical- 
ly selected levels of the ~ A ‘Ao state of thiophosgene. Bren- 
ner, D.M. (Brookhaven National Lab., Upton, NY (USA)). 
1981. Contract AC02-76CHO00016. 6p. (CONF-810609—2). 
NTIS, PC A02/MF AO1. 

From 8. international symposium on molecular beams; 
Cannes, France (1 Jun 1981). 

Below ~ 3400 cm”! of excess vibrational energy relative to 
the origin, the quantum yield of fluorescence is unity independent 
of vibronic level. Above ~ 3400 cm™', the lifetime suddenly 
changes from 35us to < 100ns. The ~ A ‘Az state absorbs IR 
photons, probably via the 2 v2 mode, in the 10.64 wavelength 
region of the CO» laser. There is no obvious dependence of the pre- 
dissociation yield on the vibrational energy content of the initial 
state. At 2900 cm™! where the density of states is ~ 1 cm™', the 
predissociation yield is wavelength dependent and the oscillator 
strength is very low. With increasing vibrational energy of the ini- 
tial state, the predissociation yield does not increase. There is no 
obvious dependence on fluence. The dependence on laser intensity 
is neither quartic nor linear. 


20643 (DOE/ER/04258—T1) Hydrogen and methane 
synthesis through radiation catalysis. Final report. DuBow, J. 
(Research Inst. of Colorado, Fort Collins (USA)). Sep 1980. 
Contract AC02-77ER04258. 44p. NTIS, PC A03/MF AOI1. 

The goal of this research was to evaluate the potential for 
using reactor wastes to synthesize useful products in quasi-photo- 
chemical configuration. It was found that semiconductor oxides act 
as heterogenous catalysts for the formation of H2 in aqueous media 
under Co irradiation. The principle of a gamma-ray solar cell was 
demonstrated experimentally. Experiments with ultraviolet irradiat- 
ed TiO: and ZnO grains demonstrated that both Hz and H2O2 were 
formed, in contrast to the results of work by previous authors. 
These results were rationalized by energy band diagram representa- 
tions and by applying principles of semiconductor 
photoelectrochemistry. The concept of gamma-ray assisted desul- 
furization of coal through radiological degradation and heterogen- 
ous catalysis was experimentally demonstrated. The proof-of-con- 
cept experiments in the present study provide the basis for further 
fundamental and applied investigations, particularly in a potentially 
efficient system with a fresh source and 1.5 m path length. 


20644 (DOE/ER/06030—T1) Kinetic study of radical- 
aromatic hydrocarbon reactions. Annual progress report No. 
3, May 1, 1980-March 31, 1981. Ravishankara, A.R. (Geor- 
gia Inst. of Tech., Atlanta (USA). Engineering Experiment 
Station). 3 Apr 1981. Contract AS05-78ER06030. 23p. 
NTIS, PC A02/MF AOl1. 

The flash photolysis-resonance fluorescence technique was 
used to study the reaction of O(°P) with CsHs, CsDs, CsHs CHs, 
CsHsCDs, and the xylene isomers at 298 to 970°K. (DLC) 
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20645 (LA-UR—81-1172) Pressure and power dependence 
in the infrared laser photolysis of 1-chloro-1-fluoroethylene: 
experiment and modeling calculations. Nogar, N.S.; Jalenak, 
W.A. (Los Alamos National Lab., NM (USA); Nebraska 
Univ., Lincoln (USA). Dept. of Chemistry). 1981. Contract 
W-7405-ENG-36. 8p. (CONF-810429—19). NTIS, PC A02/ 
MF AOl1. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

Dissociation of 1-chloro-1-fluoroethylene following infrared 
multiphoton excitation was monitored via infrared fluorescence of 
the products, either HCl* or HF*. Total dissociation yield and 
branching ratio were monitored as functions of, respectively, pres- 
sure and photolytic intensity. A rate equations model of the excita- 
tion and dissociation process is shown to be consistent with both 
sets of data. 


20646 Redox photochromism in a heteroatomic polycyclic 
quinone. Fox, M.A.; Voynick, T.A. (Univ. of Texas, 
Austin). Journal of Organic Chemistry, The ; 46: No. 7, 1235- 
1239(27 Mar 1981). 

Visible-light irradiation of the yellow 5,7,12,14-tetraazapenta- 
cene-6,13-quinone (1) in acidic, alcoholic solvents leads to a blue 
doubly reduced salt. Upon exposure to an oxidant (air or H2SOs,), 
the photoproduct is reconverted ultimately to 1. Excited-state prop- 
erties of 1, together with its cyclic voltammetric characterization, 
are presented. Multiple recycling between the oxidation levels of 
the compounds, giving rise to yellow or blue absorption bands, is 
possible, although degradation of the quinone eventually occurs. 1 
is useful as a reduction photocatalyst responsive to visible light. 


20647 Synthesis and reactivity of iron carbene complexes. 
McCormick, F.B. Ames, IA; Iowa State Univ. (1980). 190p. 
University Microfilms Order No. 80-19,649. 

Thesis (Ph. D.). 

A variety of Cp(CO)Fe[C(XR)YR]* (X = S, Y = O, §S, 
Se) carbene complexes are readily available from Cp(CO),Fe(CS)* 
by reaction with RY~ to form Cp(CO),FeC(= S)YR, followed by 
alkylation with CH3SO3;F or CH3;SO;CF;. Similar treatment of 
CpFe(CO)s;* leads to Cp(CO)2Fe[Y(CHs)Ph]+ compounds rather 
than carbene complexes. The reactions of 
Cp(CO),Fe[C(SCH3)OCHs]* with alcohols and 
Cp(CO)2Fe[C(SCHs)2]* with dithiols yield 
Cp(CO)2Fe[C(OR)OCHs]* and Cp(CO)2,Fe[CS(CH2)/sub n/S]* (n 
= 2,3) carbene complexes, respectively. Several carbene compizxes 
are easily prepared from the reactions of the photochemically gen- 
erated Cp(CO) (CHsCN)Fe[C(SCHs)2]* complex with the appropri- 
ate ligands. These carbene complexes appear to react with amines 
by initial formation of ylide intermediates which collapse to the ob- 
served products according to the leaving group abilities of the car- 
bene substituents (PhSe™ = Phs’s > PhO”- > CH3S~ > CH;0°). 
The Cp(CO),Fe[C(SCHs)]* complex reacts with RS~ to form 
Cp(CO),Fe[C(SCHs)2SR] derivatives, and an x-ray diffraction 
study of Cp(CO),Fe[C(SCHs)s] is reported. The reactivity of the 
carbene carbon towards nucleophilic amines appears to decrease as 
m-donation from the metal or the XR and YR substituents in- 
creases. Infrared studies indicate the order of decreasing 7-donor 
ability is N >> Se 2 S > O. For the Cp(CO),Fe[C(OCH3;)NRR’] 
complexes, correlations between the “C-NMR chemical shifts of 
C(carbene), the v(CO) force constants, and the gas-phase basicities 
of the amine substituents suggest that N — C(carbene) 7-donation 
increases as the basicity of the amine group increases. In the 
Cp(CO)(L)Fe[C(SCHs)2]* carbene complexes, Fe —- C(carbene) 7- 
backbonding increases and S — C(carbene) 7-donation decreases as 
the 7-acceptor/o-donor ratio of the ligand, L, decreases. 


20648 Light induced electron transfer reactions of metal 
complexes. Sutin, N.; Creutz, C. (Brookhaven National Lab., 
Upton, NY). Pure and Applied Chemistry ; 52: 27i7- 
2738(1980). 

From VIII. IUPAC symposium on photochemistry; Seefeld, 
Austria (13 Jul 1980). 

Properties of the excited states of tris(2,2’-bipyridine) and 
tris(1,10-phenanthroline) complexes of chromium(III), iron(II), 
ruthenium(II), osmium(II), rhodium(III), and iridium(III) are de- 
scribed. The electron transfer reactions of the ground and excited 
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states are discussed and interpreted in terms of the driving force for 
the reaction and the distortions of the excited states relative to the 
corresponding ground states. General considerations relevant to the 
conversion of light into chemical energy are presented and progress 
in the use of polypyridine complexes to effect the light induced de- 
composition of water into hydrogen and oxygen is reviewed. 


20649 Emission spectra and lifetimes of Re:Cl? in 
CHsCN and CH2Chk at 300 K. Morgante, C.G.; Struve, W.S. 
(Iowa State Univ., Ames). Chemical Physics Letters ; 63: No. 
2, 344-346(15 May 1979). 

Excitation of the e/sub g/m(Cl) — 5* LMCT band of 
RezCls*” with 354 nm laser pulses in solution at 300 K generates 
long-wavelength luminescence at approx. 850 nm, exhibiting a 
quantum yield of approx. 5 x 10°* with decay times of 133 +- 10 
and 91 +- 10 ns in CHsCN and CH2Ch, respectively. 1 figure. 


20650 Infrared laser-specific reactions involving boron 
compounds. III. Decomposition of phosgene sensitized by 
boron trichloride. Bachmann, H.R. (Univ. of Munich, Ger- 
many); Noeth, H.; Rinck, R.; Kompa, K.L. Journal of Photo- 
chemistry ; 10: 433-437(1979). 

The decomposition of phosgene initiated by boron trichlo- 
ride under conditions of vibrational heating by a CO: laser has been 
studied. The reaction cannot be explained as a pure thermolysis but 
shows features of an infrared photosensitization. 3 figures. 
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REFER ALSC TO CITATION(S) 20557, 20615, 20643 


20651 Mass spectra and doubly charged ions in photoion- 
ization at 30.4 nm and 58.4 nm. Tsai, B.P.; Eland, J.H.D. 
(Argonne National Lab., IL (USA). Physics Div.). Jnterna- 
tional Journal of Mass Spectrometry and Ion Physics ; 36: No. 
2, 143-165(Nov 1980). 

Doubly charged ion abundances and photoionization mass 
spectra produced by He (Ia and He(II)a radiation are reported for 
molecules from several classes of compound, and are compared to 
data from previous electron and photon impact investigations. More 
doubly charged ions relative to singly charged ions are produced 
by photon impact than by electron impact at the same energy, the 
contrast being most marked for small poly-atomic molecules. Life- 
times of double charged ions are reported for CO**2, COS”, 
CS** 2, and DI**. A compilation of existing data on doubly charged 
ions is presented, and an empirical formula for estimating the ap- 
pearance potentials of doubly charged ions is proposed. It is con- 
cluded that at 30.4 nm initial double ionization is a substantial frac- 
tion of total ionization for all large molecules, and must appear in 
the photoelectron spectra. 


20652 Anion radical oxidation of nickel(II) macrocyclic 
complexes. Pulse radiolysis of (2,12-dimethyl-3,7,11,17- 
tetraazabicyclo[ 11.3.1 ]heptadeca-1(17),13,15-triene)nickel(II) 
in sodium bromide solution. Morliere, P.; Patterson, L.K. 
(Univ. of Notre Dame, IN). Inorganic Chemistry ; 20: No. 5, 
1458-1465(May 1981). 

The oxidation of Ni/sup II/(CR + 4H) [CR + 4H = 2,12- 
dimethy]-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),13,15- 
triene, a isomer] by Br2~ and subsequent chemistry of Ni(III) inter- 
mediates have been studied by pulse radiolysis. The initial electron 
transfer is diffusion controlled and results in an initial product 
which exhibits characteristics of a Ni(III)-Br~ adduct. The stability 
of this adduct, especially in acidic media, is dependent on bulk bro- 
mide concentration, demonstrating an equilibrium process of the 
form Ni/sup III/(CR + 4H)(Br~ )(H2O) + HzO = Ni/sup III/(CR 
+ 4H)(H2O)2 + Br~, with K/sub eq/ = 360 M~*. The pK of dis- 
sociation for the aquated species is 4.0 +- 0.8. At pH > 5 displace- 
ment of the bound bromide is first order in [OH™ ] with a rate con- 
stant of 6 x 10° M~'s~'. Disappearance of the Ni/sup III/(CR + 
4H)(OH- ) intermediate is also pH dependent, suggesting amine dis- 
sociation in the ligand and formation of an unstable ligand radical 
leading to a final product with increased ligand unsaturation. 
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20653 Electron spin-lattice relaxation times of transient 
free radicals, Fessenden, R.W.; Hornak, J.P.; Venkataraman, 
B. (Radiation Laboratory, University of Notre Dame, Notre 
Dame, Indiana 46556). Journal of Chemical Physics, The ; 74: 
No. 7, 3694-3704(1 Apr 1981). 

The saturation recovery method has been used to measure 
the electron spin relaxation times of short-lived free radicals in solu- 
tion. The radicals were produced by continuous in situ radiolysis 
with a 2.8 MeV electron beam (except for two cases where stable 
radicals were formed by air oxidation). The ESR spectrometer used 
broad-band amplification of the detected ESR signal (time constant 
of 100 ns) and signal averaging by means of a transient recorder 
and minicomputer. The magnetic field was stepped off the ESR 
line for alternate saturating pulses; the phase of the microwave 
saturating pulse could be changed by 180 ° to allow separation of 
the saturation recovery and free induction decay. The sensitivity 
was such that T; values greater than 1 ms could be determined for 
samples of 10** spins (i.e., 3 x 10~® M radical in 50 ml) if the ESR 
linewidth was 100 mG and transient curves from 40 000 saturating 
pulses were averaged. Somewhat smaller values of T; could be de- 
termined with higher radical concentrations. To achieve this sensi- 
tivity, it was necessary to use observing microwave powers which 
significantly perturbed the recovery signal so that an analysis in 
terms of an exponential decay of the ESR signal to the steady state 
value was not possible. Curve fitting of solutions to modified Bloch 
equations was used. Values of T2 were determined from the damp- 
ing of Torrey oscillations. Values of T; were determined for p- 
benzo-semiquinone anion (2.0), the 2,5-di-tert-butyl analog (11.5), 
ascorbate anion radical (2.3), chelidonic acid trianion radical (5.0), 
1,2-dicarboxylvinyl radical (9), and H atoms (13.5), all values in ms 
and accurate to about +- 10%. The radicals were produced in 
aqueous solution except for the semiquinones which were in eth- 
anol. The values of T2 were similar to the corresponding T; except 
for ascorbate radical and 2,5-di-tert-butyl-p-benzosemiquinone 
anion, where unresolved splittings made the apparent values small- 
er. 


20654 Superoxide reactions with  (isonicotinamide) 
pentaammineruthenium (II) and -(III). Stanbury, D.M.; 
Mulac, W.A.; Sullivan, J.C.; Taube, H. Inorganic Chemistry 
; 19: No. 12, 3735-3740(Dec 1980). 

The reactions of superoxide with [Ru(NHs)sisn]** and 
[Ru(NHs)sisn]** have been investigated in aqueous solution (u = 
0.1 M (formate buffer) at 23 +- 2°C with use of pulse radiolysis). 
The radical HO» oxidizes Ru(II) with a rate constant of 9.07 x 10® 
M~'s~1, and O2~ reduces Ru(III) with a rate constant of 2.18 x 
10°M~'s~'. These values are in good agreement with those de- 
duced from a study of the reaction of O2 with [Ru(NHs)sisn]”*, and 
this agreement confirms many of the conclusions about the reaction 
mechanism arrived at from the latter study. Outer-sphere reduc- 
tions of HO2 to HO2~ are shown to be anomalous from the perspec- 
tive of the Marcus theory. Approximate values have also been ob- 
tained for the specific rates governing the reactions of Ru(III) with 
OH, H, e/sub aq/~, CO2~, and HC(OH)2 and of Ru(II) with OH. 


20655 Crosslinking effects on flow of irradiated polyole- 
fins. Markovic, V. (Boris Kidric Inst. of Nuclear Sciences, 
Belgrade, Yugoslavia); Gal, O.; Radak, B.; Silverman, J. 
Modern Plastics ; 53, 58, 60(Oct 1979). 

Low-dose radiation crosslinking has a greater effect on vis- 
cosity at low shear rates than at high shear rates. Thus, form stabil- 
ity of the shaped plastic as it leaves the die can be improved with- 
out affecting processing conditions. Measurements with a torque 
rheometer demonstrate dependence of rheological behavior on ab- 
sorbed radiation dosage. 


20656 EPR spectrum of C,F,~. Morton, J.R. (National 
Research Council of Canada, Ottawa, Ontario); Preston, 
K.F.; Wang, J.T.; Williams, F. Chemical Physics Letters ; 64: 
No. 1, 71-74(15 Jun 1979). 

The ESR spectrum of C2F,~ in methylcyclohexane-dis is 
analyzed and discussed. It is concluded that there is insufficient evi- 
dence to decide in favor of either a 7* or a o* configuration. 2 
figures. 
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20657 Electron spectroscopy of condensed multilayers: 
line shape changes due to beam damage and excitation mode. 
Holloway, P.H.; Madey, T.E.; Campbell, C.T.; Rye, R.R.; 
Houston, J.E. (Sandia Labs., Albuquerque, NM). Surface 
Science ; 88: 121-137(1979). 

Auger line-shape analysis, photoelectron spectroscopy, and 
thermal desorption spectroscopy have been used to study the ef- 
fects of electron bombardment on condensed multilayers of 
(CHs)hO, CH3OH, and H2O. The data show that electron doses as 
low as 5 x 10°*C/cm? (a 0.5 mm diameter, 1 A beam for 1 sec) 
can cause detectable damage. New chemical species are created in 
the condensed layer by this electron beam interaction, and the data 
suggest that water and hydrocarbons are the most abundant. Auger 
spectra excited by x-rays and by electrons were shown to be differ- 
ent both before and after electron damage. This difference probably 
results from shake-up or shake-off processes which are sensitive to 
the specific mode of core-level excitation. 
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REFER ALSO TO CITATION(S) 20244, 20601, 20680, 20681, 21063, 21067, 
21068, 21069, 21071 


20658 (PNL-SA—8942) Application of acceptance sam- 
pling to the decommissioning of nuclear facilities. Gilbert, 
R.O.; Kinnison, R.R.; Barnes, M.G. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). 1981. Contract AC06- 
76RLO1830. 2p. (CONF-810436—3). NTIS, PC A02/MF 
AOl. 

From Environmetrics ‘81 conference; Washington, DC, 
USA (6 Apr 1981). 

Many formerly used nuclear sites and facilities require reme- 
dial action (RA) before they can be released for public use. Where 
100% inspection is not possible, acceptance sampling (AC) methods 
should be used. Both attribute and variables inspection AC plans 
can be used during decommissioning-decontamination/RA oper- 
ations. Sometimes Kriging can be used to estimate radionuclide 
average concentrations. Other uses of AC methods are mentioned. 
(DLC) 


20659 (UCRL—85549) Oxidation of uranium studied by 
gravimetric and positron annihilation techniques. Colmenares, 
C.; Howell, R.; McCreary, T. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Apr 1981. Contract W-7405-ENG- 
48. 27p. (CONF-810332—2). NTIS, PC A03/MF AO1. 

From 10. DOE conference of surface studies and 5. 
SUBWOB-12B technical exchange; Livermore, CA, USA (10 Mar 
1981). 

Oxidation of uranium under various environmental condi- 
tions, and at relatively low temperature was investigated to fulfill 
the following objectives: (1) to try to determine the validity and 
usefulness of published data; (2) to investigate the oxidation of ura- 
nium from very low (< <0.13 kPa (1 Torr)) to relatively high (~ 
20 kPa (150 Torr)) water vapor pressures in the presence and ab- 
sence of oxygen (~ 1 vppM to ~ 63.73 kPa (479 Torr)), and to 
determine the pressure dependence of the reaction rate constant in 
these ranges; (3) to determine the temperature dependence (60° to 
180°C) of the reaction rate constant under the environmental con- 
dition defined under (2); (4) to investigate the effect of impurities in 
the metal on the reaction rate; (5) to provide an interpretation of 
pressure and temperature dependences based on theoretical and ex- 
perimental studies of the electrical conductivity and defect struc- 
ture of uranium oxides; and (6) to identify experimentally the solid 
state defects controlling the oxidation process, under a given set of 
environmental conditions, with the help of positron annihilation 
techniques. Progress up to date on the six defined objectives are 
presented. 


20660 Synthesis and crystal structure of UCp;3(C;H3N2). 
A new mode of pyrazolate bonding. Eigenbrot, C.W. Jr.; 
Raymond, K.N. (Univ. of California, Berkeley). Contract 
W-7405-ENG-48. Inorganic Chemistry ; 20: No. 5, 1553- 
1556(May 1981). 

The title compound has been prepared by the reaction of 
tricyclopentadienyluranium chloride (UCpsCl) and sodium pyrazo- 
late (NaC3Hs3N2) in tetrahydrofuran (THF). The compound has 
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been characterized by its infrared, visible-near-IR, 'H NMR, and 
mass spectra and by single-crystal x-ray diffraction. The molecular 
structure consists of discrete UCps(C3HsNz2) molecules in which the 
uranium(IV) ion is coordinated by three eta®-Cp rings in a nearly 
trigonal array similar to that of other lanthanide and actinide 
MCpsX structures. However, unlike these other structures, an 11- 
coordinate geometry is achieved by having both the adjacent nitro- 
gen atoms of the pyrazolate ring coordinate to the metal ion such 
that the local twofold axis of the pyrazolate ring and the local 
threefold axis of the UCps fragment coincide. This is the first exam- 
ple of this type of endo-bidentate eta? coordination for the pyrazo- 
late anion. Red-brown crystals from toluene conform to space 
group P2,/a (an alternate setting of P2:/c) with a = 14.295 (1) A, 

= 8.383 (1) A, c = 14.282 (1) A, B = 112.80 (1)°, and four mole- 
cules per unit cell. For the 3631 independent reflections collected 
by counter methods with F? > 3o0(F?), the final weighted and un- 
weighted R factors are both 3.14%. The U-N distances are 2.40 (1) 
and 2.36 (1) A. The average U-C distance of 2.76 A is consistent 
with that predicted for an 11-coordinate uranium (IV) cyclopenta- 
dienyl complex. The 90-MHz proton resonances of the Cp rings 
occur at -9.51 (35°C), -11.59 (-10°C), -14.22 (-50°C), and -15.84 (- 
75°C) ppM. Susceptibility studies from 5 to 80 K show a tempera- 
ture-independent paramagnetism from 7.5 to 37.1 K; above this 
temperature y/sub eff/ = 2.67 u/sub B/. 


20661 Use of immobilized glutamate dehydrogenase to 
synthesize ‘*N-labeled L-amino acids. Cooper, A.J.L. (Cor- 
nell Univ. Medical Coll., New York, NY); Gelbard, A.S. 
Contract EE-77-S-02-4268. Analytical Biochemistry ; 111: 
No. 1, 42-48(Feb 1981). 

By utilizing glutamate dehydrogenase immobilized onto 
CNBr-activated Sepharose it is possible to synthesize six L-'*N- 
amino acids in high radiochemical yield (5-140 mCi) and in high (> 
99%) radiochemical purity. These '*N-amino acid solutions are po- 
tentially suitable for whole body and organ imaging in large ani- 
mals and man. 


20662 Solubility of thorium fluoride in nitric acid-hydro- 
fluoric acid solution between 25 and 100°C. Smith, F.J.; 
Mesmer, R.E.; McTaggart, D.R. (Oak Ridge National Lab., 
TN (USA)). Journal of Inorganic and Nuclear Chemistry ; 
45: No. 3, 541-547(1981). 

The solubility of thorium fluoride in 4, 8, and 13 M nitric 
acid solutions was measured as a function of fluoride concentration 
at 25, 50 and 100°C. The behavior of the solubility is best explained 
by the existence in solution of the species ThFsub(n)sup((4-n)+), 
where n has values between 0 and 4. Equilibrium quotients for the 
stepwise complexation of thorium by fluoride are calculated. 


20663 Californium-249 monoarsenide and monoantimon- 
ide. Damien, D.; Haire, R.G.; Peterson, J.R. (Oak Ridge 
National Lab., TN (USA)). Jnorganic and Nuclear Chemistry 
Letters ; 16: No. 9-12, 537-541(1980). 

CfAs and CfSb exhibit the NaCl-type, cubic structure with 
lattice parameters of 5.809 A and 6.166 A, respectively. The six-co- 
ordinate crystal radius of californium in both compounds was cal- 
culated to be 0.912 A. 


20664 Quenching of *UF; (A state) by alkanes. Wam- 
pler, F.B.; Rice, W.W.; Oldenborg, R.C. (Univ. of Califor- 
nia, Los Alamos, NM). International Journal of Chemical Ki- 
netics ; 11: No. 3, 275-283(Mar 1979). 

The removal of *UFsg (A state) molecules by selected alkanes 
has been investigated at 25°C. The following rate constants (units 
of 10"' 1/mol . sec) were evaluated: iso-C,Fy0, 0.0432 +- 0.0115; n- 
CsFio, 0.0764 +- 0.020; C2Fe, 0.0192 +- 0.0052; CHy, 0.0612 +- 
0.0061; C2He, 3.78 +- 0.60; C3Hs, 5.08 +- 0.60; n-CsHio, 5.05 +- 
0.78; iso-CsHio, 4.17 +- 1.15; neo-CsHi2, 6.59 +- 0.93; CF3-CHs, 
0.0385 +- 0.0056; CF2H-CF2H, 0.0729 +- 0.0074; and CF2H-CFH2, 
0.149 +- 0.015. The perfluoro-alkane quenching of *UFs proceeds 
via a physical mechanism. The other alkane quenching reactions 
are consistent with a chemical mechanism also contributing in vary- 
ing degrees which may involve removal of two hydrogens from the 
alkane. 3 figures, 1 table. 
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4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 19747 


20665 (SAND—81-8640) Lagrangian-Eulerian calculation 
of turbulence effects on premixed flame propagation. Ashurst, 
W.T. (Sandia National Labs., Albuquerque, NM (USA)). 
Mar 1981. Contract AC04-76DP00789. 20p. (CONF- 
810466—1). NTIS, PC A02/MF AOl1. 

From Spring meeting of the Western States Section of the 
Combustion Institute; Pullman, WA, USA (13 Apr 1981). 

This paper explores the interaction between time dependent 
turbulent flow structure and an irreversible one-step decomposition 
reaction. This reaction is a special case of A + B goes to products; 
i.e., when the concentration of A is much smaller than that of B. 
The time dependent flow structure is calculated by the discrete 
vortex dynamics method. The flow field is two-dimensional and is 
confined to a unit square through the use of periodic boundary con- 
ditions. The velocity field from the known vortex locations is used 
to describe the convection of temperature and a single species on a 
fixed Eulerian mesh. For this study, unit-Lewis-number, tempera- 
ture-independent transport coefficients, and constant density have 
been assumed. The calculated turbulent flame speed agrees with the 
wrinkled laminar flame model and experimental correlations in that 
at constant turbulent length scale the flame speed depends linearly 
on turbulent intensity. 


20666 (UCID—18867) Final report on the combustion 
modeling project. Routh, J.W.; Creighton, J.R.; Haselman, 
L.C.; Lund, C.M.; Westbrook, C.K. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 May 1981. 
Contract W-7405-ENG-48. 65p. NTIS, PC A04/MF AOl1. 

Two computer codes, one and two dimensional, are de- 
scribed which solve fluid dynamics equations coupled to chemical 
kinetic rate equations, a detailed chemical kinetics mechanism for 
the oxidation of methane and methanol and a simplified model for 
methane combustion. The one-dimensional code, HCT, can use any 
reasonable size reaction set which it reads from a prepared library 
file. The chemical rate equations and hydrodynamic equations 
(Navier-Stokes), along with transport, are solved by an implicit 
method in a fully coupled form. The code uses adaptive gridding 
which places fine spatial zones in regions of high thermal gradient, 
such as a flame front, and coarser zones are used elsewhere. The 
fine zones move with the gradient. The two-dimensional code, 
TDC, solves fluid dynamic equations coupled to a simplified chem- 
istry model. The code currently uses a very simple turbulence 
model, but could be modified for others. Special techniques are 
used to deal with highly subsonic flows and very thin flame fronts. 
The detailed chemical kinetics mechanism for oxidation of CH, and 
CH3OH includes 84 elementary reactions between 26 chemical spe- 
cies. The mechanism has been verified by extensive comparison 
with combustion experiments. The simplified chemical kinetics 
model for CH, oxidation uses only two reactions involving four 
species, with four rate constants. It is based on the assumption that 
the concentration of a radical pool controls the rate of oxidation. 
Listings of FORTRAN subroutines for an implicit numerical solu- 
tion of this model are shown. 


20667 Laser spark ignition and extinction of a methane- 
air diffusion flame. Schmieder, R.W. (Sandia Laboratories, 
Livermore, California 94550). Journal of Applied Physics ; 52: 
No. 4, 3000-3003(Apr 1981). 

Laser sparks have been used to ignite and extinguish a meth- 
ane/air diffusion flame. Simple shock models of strong explosions 
and convective transport appear capable of accounting for the 
probabilities of ignition and extinction as a function of the position 
of the spark. 


20668 Theoretical study of a reaction-diffusion model for 
flame propagation in a gas. Lin, S.S. Berkeley, CA; Univ. of 
California (1979). 112p. University Microfilms Order No. 
80-14,780. 

Thesis (Ph. D.). 

A reaction-diffusion model for flame propagation in a gas in- 
cludes two equations which contain a parameter, the Lewis 


42 ENGINEERING 
4202 Facilities And Equipment 


number, which is the ration of the heat conduction coefficient to 
the coefficient of chemical species diffusion. Flame fronts are trav- 
eling wave solutions connecting an unburned gas state and the cor- 
responding adiabatic burned gas state. If the existence of a positive 
ignition temperature is assumed, then it can be proved that for arbi- 
trary Lewis number there exists a unique flame front associated 
with each unburned gas state. When the Lewis number is one, the 
model equation can be reduced to a scalar reaction-diffusion equa- 
tion. Under the assumpticn of positive ignition temperature, it is 
further proved that, if the initial gas states are close to a flame 
front, then the gas mixture evolves into the flame front at an expo- 
nential rate; and for general initial gas states, the gas mixture 
evolves asymptotically into a suitable combination of flame fronts. 
In the case of the Lewis number equal to one, dependence of the 
flame speed on the ignition temperature is also discussed. The first 
evidence that it is not essential to assume the existence of a positive 
ignition temperature is presented herein. A discussion of the rela- 
tionship between the model developed and physical reality is also 
included. 
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20669 (DOE/PC/30297—T3) Assessment of pulverized- 
coal-fired combustor performance. Richter, W.; Clark, W.; 
Payne, R. (Energy and Environmental Research Corp., 
Santa Ana, CA (USA)). Apr 1981. Contract AC22- 
80PC30297. 38p. NTIS, PC A03/MF AOl1. 

The objective of this program is to provide the engineering 
tools necessary for an authoritative assessment of the performance 
of industrial furnaces firing pulverized coal. The program incorpo- 
rates two experimental tasks and is constructed around an analytical 
task (Task 1) which will identify and upgrade the family of com- 
puter programs required to undertake the performance analysis 
studies. These analytical tools will be used on combustor perform- 
ance, and to identify those properties which have a major impact 
on thermal performance. The second task uses a combustion reactor 
to screen the key variables identified in Task 1 and to provide data 
on the properties of coal particulate matter which affect heat trans- 
fer performance. Verification of the engineering analytical ap- 
proach will be provided by measurements made in a pilot-scale fur- 
nace in the third task. Technical progress during the second three 
months of the program effort (January te April 1981) is reported 
and considers the selection, documentation, and modification of the 
appropriate analytical tools and further details of the Task 2 experi- 
mental system. Details of the computer programs for the perform- 
ance of analytical studies have been documented and presented in 
an interim report. 


20670 Sixth annual national Energy Division conference. 
Milwaukee, WI; American Society for Quality Control 
(1979). 222p. (CONF-790905—). $15.00. 

From American Society for Quality Control conference; Las 
Vegas, NV, USA (24 Sep 1979). 

Separate abstracts were prepared for 19 papers. Two of the 
remaining papers had been previously abstracted. (DLC) 
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REFER ALSO TO CITATION(S) 19717, 19718, 19719, 19720, 19721, 19844, 
19845, 19846, 20213, 20244, 20366, 20367, 20368, 20756, 20757, 20758, 21405, 
21428, 21438 


20671 (BDX—613-2483) Speed and pressure control 
system design and simulation for a compression press. 
Floersch, R.H. (Bendix Corp., Kansas City, MO (USA)). 
Apr 1981. Contract AC04-76DP00613. 65p. NTIS, PC A04/ 
MF AOl. 

A new system design using closed loop control on the hy- 
draulic system on compression transfer presses used to make filled 
elastomer parts will improve accuracy and repeatability of speed 
and pressure control during critical pre-cure forming stages. The 
present open loop system does not provide the control necessary to 
mold repeatably the filled elastomer products. These products form 
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with great difficulty because of high loading levels of filler materi- 
als. The new system will mean improved wall thickness control of 
loaded elastomer parts, thus reducing the amount of scrap caused 
by wall thickness variations. 


20672 (BDX—613-2567) Operation and maintenance 
manual Bendix model M-163-01 monitor-controller. Chan- 
dler, L.E. (Bendix Corp., Kansas City, MO (USA)). Apr 
1981. Contract AC04-76DP00613. 28p. NTIS, PC A03/MF 
AOl. 

As a part of the modular automatic welding system, the 
Model M-163-01 Monitor-Controlled permits weld energy and elec- 
trode force values to be preset for each of six different weld combi- 
nations. It also provides in-process monitoring of RMS current, 
electrode force, pulse position, and a digital printout of weld data. 


20673 (BDX—613-2580) Supplement to operation and 
maintenance manual Unitek 125 resistance weld power 
supply. Chandler, L.E. (Bendix Corp., Kansas City, MO 
(USA)). Apr 1981. Contract AC04-76DP00613. 14p. NTIS, 
PC A02/MF AOl. 

This supplement provides information needed to convert the 
Unitek 125 Power Supply for resistance welding equipment from a 
Model 1-163-01 to a Model 1-163-02. This modification provides 
the following changes: replaces the analog watt-second meter with 
a digital charge voltage meter; adds a four-position pulse selection 
switch with external sensing of pulse position; replaces the push- 
button programming with an external programming capability; and 
incorporates a parallel jack for external start on back of panel. 


20674 (BDX—613-2600) Visual thread quality for preci- 
sion miniature mechanisms. Gillespie, L.K. (Bendix Corp., 
Kansas City, MO (USA)). Apr 1981. Contract AC04- 
76DP00613. 108p. NTIS, PC A06/MF AO1. 

Threaded features have eight visual appearance factors 
which can affect their function in precision miniature mechanisms. 
The Bendix practice in deburring, finishing, and accepting these 
conditions on miniature threads is described as is their impact in as- 
semblies of precision miniature electromechanical assemblies. 


20675 (BDX—613-2618) Properties of polystrene bead 
foam as an encapsulant for electronic packages. Final report. 
Fossey, D.J. (Bendix Corp., Kansas City, MO (USA)). Apr 
1981. Contract AC04-76DP00613. 13p. NTIS, PC A02/MF 
AOl. 

Polystyrene bead foam (PSBF) was evaluated as an encapsu- 
lant for electronic packages. Various properties of PSBF pertinent 
to the expected environmental conditioning of a prototype electron- 
ic package were determined and evaluated for their effects on indi- 
vidual electronic components, within the package. It was deter- 
mined that PSBF densities of 0.2 to 0.4 g/cm* provided adequate 
protection without damaging fragile electronic components. PSBF 
densities above 0.4 g/cm®* provide adequate protection from the 
shock and vibration spectra evaluated, but could damage fragile 
electronic components during the encapsulation process and ther- 
mal cycling. Buildup of electrostatic voltage during encapsulation 
can be reduced to safe levels by grounding the case of the electron- 
ic package. Only the 0.6 g/cm* PSBF could be made impervious to 
moisture penetration. 


20676 (CONF-810340—7) Design and testing of a dual 8- 
T 380-mm/12-T 220-mm split superconducting solenoid for 
ORNL. Ballou, J.K.; Brown, R.L.; Fietz, W.A.; Forseman, 
J.W.; Gray, W.H.; Kenney, W.J.; Wysor, R.B.; Markiewicz, 
W.D.; Van Alstyne, R.G. (Oak Ridge National Lab., TN 
(USA); Intermagnetics General Corp., Guilderland, NY 
(USA)). 1981. Contract W-7405-ENG-26. 4p. NTIS, PC 
A02/MF AOl1. 

From 7. international conference on magnet technology; 
Karlsrube, F.R. Germany (30 Mar 1981). 

A superconducting high field magnet facility has recently 
been prepared for operation at the Oak Ridge National Laboratory 
(ORNL). The facility consists of a background NbTi coil and an 
insert coil made of NbsSn tape. The background coil produces an 
8-T central field, with a peak field of 8.8 T, in a bore of 380 mm 
and contains radial access ports of 67-mm diam. Details of magnet 
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design both for the background coil and insert coil will be present- 
ed. The protection scheme will be discussed and test results will be 
given. 


20677 (CONF-810514—2) Security system weather moni- 
tor. Miller, W.R.; McNeilly, D.R. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 2p. 
NTIS, PC A02/MF AOl1. 

From Carnahan conference on crime counter measures; Lex- 
ington, KY, USA (13 May 1981). 

A monitoring system to measure and report phenomena that 
routinely causes false alarms in outdoor intrusion detection systems 
is reported. 


20678 (CONF-810514—3) Security television monitoring 
using a wideband radio-frequency cable system. Russell, J.A.; 
Case, A.L.; Crutcher, R.I.; Wetzell, F.E. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
3p. NTIS, PC A02/MF AOl1. 

From Carnahan conference on crime counter measures; Lex- 
ington, KY, USA (13 May 1981). 

The Oak Ridge National Laboratory (ORNL) was equipped 
with a multichannel, bidirectional rf cable television system for se- 
curity assessment. The multichannel cable system was selected over 
a more conventional video cable system that has separate cables to 
each camera. Primary considerations for election of the rf cable 
system were initial cost and ease of midification or additions to the 
system. Two, 300-MHz cables, having a capacity of ~ 60 channels, 
and modulators and demodulators for 40 channels were installed. 
The modulators, located in buildings or building complexes, receive 
video signals from 40 TV cameras. These signals are transmitted as 
rf signals by the cable system to centralized emergency control 
center (ECC) where they are demodulated, processed, and dis- 
played by the video equipment. TV monitors, digital video motion 
detectors, and recorders enable the dispatcher in the ECC to evalu- 
ate and document the video information. This paper covers the jus- 
tification for a TV system and the reasons for selecting an rf cable 
system. It includes a discussion of the design criteria, installation, 
and expansion capabilities of the system. 


20679 (DOE/ET/12063—28) Electrodril system field test 
program. Phase II: Task C-1-deep drilling system demonstra- 
tion. Final report for Phase II: Task C-1. Taylor, P.D. (Gen- 
eral Electric Co., Houston, TX (USA). Space Div.). Apr 
1981. Contract AC02-76ET 12063. 73p. NTIS, PC A04/MF 
AOl. 

The Electrodril Deep Drilling System field test demonstra- 
tions were aborted in July 1979, due to connector problems. Subse- 
quent post test analyses concluded that the field replacable connec- 
tors were the probable cause of the problems encountered. The de- 
signs for both the male and female connectors, together with their 
manufacturing processes, were subsequently modified, as was the 
acceptance test procedures. A total of nine male and nine female 
connectors were manufactured and delivered during the 2nd Quar- 
ter 1980. Exhaustive testing was then conducted on each connector 
as a precursor to formal qualification testing conducted during the 
month of October 1980, at the Brown Oil Tool test facility located 
in Houston, Texas. With this report, requirements under Phase II, 
Task C-1 are satisfied. The report documents the results of the con- 
nector qualification test program which was successfully completed 
October 28, 1980. In general, it was concluded that connector 
qualification had been achieved and plans are now in progress to 
resume the field test demonstration program so that Electrodril 
System performance predictions and economic viability can be 
evaluated. 


20680 (GEND—002, pp R.1-R.16) Decontamination of 
the argon cell of the Idaho fuel cycle facility. Bacca, J.P. Oct 
1980. NTIS, PC A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

The fuel cycle facility (now the Hot Fuel Examination Fa- 
cility) was used for pyrometallurgical reprocessing and refabrica- 
tion of EBR-II fuel. This paper describes the decontamination oper- 
ations, the radiation protection measures, and the equipment used to 
carryout the decontamination. 5 figures. (DLC) 
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20681 (GEND—002, pp T.1-T.34) Decontamination ex- 
perience at Hanford. King, R.R. Oct 1980. NTIS, PC A22/ 
MF AOI. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

Two recent decontamination operations were conducted 
which involved plutonium contamination in the 303-C and 231-Z 
buildings. Powered air purifying respirators were used. 26 figures. 
(DLC) 


20682 (GEND—002, pp Z.1-Z.4) Decontamination at 
the Nevada Test Site. Bicker, A.E. Oct 1980. NTIS, PC 
A22/MF AOl1. 

From Facility decontamination technology workshop; Her- 
shey, PA, USA (27 Nov 1979). 

NTS has been used for nuclear explosive testing, rocket re- 
actor testing and disassembly, and for storage of spent fuel bundles. 
This paper discusses briefly personnel control and decontamination 
agents and techniques used at NTS. (DLC) 


20683 (LBL—12041) Interface between a printed circuit 
board computer aided design tool (Tektronix 4051 based) and 
a numerical paper tape controlled drill press (Slo-Syn 530: 
100 w/ Dumore Automatic Head Number 8391). Heckman, 
B.K.; Chinn, V.K. (Lawrence Berkeley Lab., CA (USA)). 
Jan 1981. Contract W-7405-ENG-48. 39p. NTIS, PC A03/ 
MF AOl1. 

The development and use of computer programs written to 
produce the paper tape needed for the automation, or numeric con- 
trol, of drill presses employed to fabricate computed-designed print- 
ed circuit boards are described. (LCL) 


20684 (LBL—12616) Quantum noise in Josephson junc- 
tions and squids. Koch, R.H.; Van Harlingen, D.J.; Clarke, 
J. (Lawrence Berkeley Lab., CA (USA)). Apr 1981. Con- 
tract W-7405-ENG-48. 7p. (CONF-810437—2). NTIS, PC 


A02/MF AOl1. 

From 6. international symposium on noise in physical sys- 
tems; Washington, DC, USA (6 Apr 1981). 

A theory for noise in the resistively shunted Josephson junc- 
tion in the quantum limit is outlined and extended to the dc 
SQUID. Experimental results for both the single junction and the 
SQUID are reported. 


20685 (NBS—80-04) Superconducting devices and materi- 
als. Olien, N.A.; Nisenoff, M.; Clark, A.F.; Ekin, J.W.; 
Fickett, F.R.; Brandt, R.G.; Goodrich, L.F. (National 
Bureau of Standards, Boulder, CO (USA). Thermophysical 
Properties Div.). Oct 1980. 95p. National Bureau of Stand- 
ards, Boulder, CO. 

This literature survey of superconducting devices and mate- 
rials contains two short articles on small-scale and large-scale uses 
of superconductivity and a 74-page bibliography of publications on 
the subject. (LCL) 


20686 (SAND—79-1932) Block floating-point notation 
for signal processes. Simpson, J.E. (Sandia National Labs., 
Albuquerque, NM (USA)). Mar 1981. Contract AC04- 
76DP0789. 22p. NTIS, PC A02/MF AO1. 

The development and application of a notation for use with 
block floating-point (BFP) mathematical operations in real-time 
signal processes is described. The notation has been extensively 
used in developing perimeter security signal processors such as the 
Magnetic Intrusion Line Sensor (MILES) Adaptive Digital Proces- 
sor (MADP) and its forerunner, the Signal Processing Develop- 
ment Unit (SSPDU). 


20687 (SAND—81-0567) Proposed design requirements 
for high-integrity containers used to store, transport, and dis- 
pose of high-specific-activity, low-level radioactive wastes 
from Three Mile Island Unit II. Vigil, M.G.; Allen, G.C.; 
Pope, R.B. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1981. Contract AC04-76DP00789. 50p. NTIS, 
PC A03/MF AOI. 

This report develops proposed design requirements for high 
integrity containers used to store, transport and/or dispose of high- 
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activity, low-level radioactive wastes from Three Mile Island Unit 
II. The wastes considered are the dewatered resins produced by the 
EPICOR II waste treatment system used to clean-up the auxiliary 
building water. The radioactivity level of some of these EPICOR 
II liners is 1300 curies per container. These wastes may be disposed 
of in an intermediate depth burial (10 to 20 meter depth) facility. 
The proposed container design requirements are directed to ensure 
isolation of the waste and protection of the public health and 
safety. 


20688 (TAC-HP—80-004) Heat pipe technology. A bib- 
liography with abstracts. Quarterly update, October-Decem- 
ber, 1980. (New Mexico Univ., Albuquerque (USA). Tech- 
nology Application Center). 31 Dec 1980. 104p. Univ. of 
New Mexico, Albuquerque. 

This bibliography presents 57 pages of citations and abstracts 
of publications on heat pipe uses, design, fabrication, performance, 
and testing. Author and permuted title indexes are provided. Heat 
pipe related patents are listed and indexed separately by author, 
title and patent number. (LCL) 


20689 (UCID—19035) Investigation into the failure of 
tank track pads: technical report for FY-79 and FY-80. 
Lesuer, D.R.; Zaslawsky, M.; Kulkarni, $.V.; Cornell, R.H.; 
Hoffman, D.M. (Lawrence Livermore National Lab., CA 
(USA)). 29 Oct 1980. Contract W-7405-ENG-48. 137p. 
NTIS, PC A07/MF AOl1. 

A two-year study into the failure of tank track pads is de- 
scribed. Emphasis here is primarily on pads associated with the T- 
142 track. Temperature was recognized as an important parameter, 
and a thermal model has been developed which employs a finite 
element thermal analysis code at LLNL. The model involves a 
plane section of T-142 track and utilizes convective boundary con- 
ditions. The model does an excellent job of predicting temperature 
data obtained in the field on the T-142 track. The maximum pre- 
dicted temperature at the center of the pad after 6000 s (1.67 hr) or 
continuous operation is 132°C (270°F). The structural response of 
the pad to the loading provided by the tank has also been analyzed 
using a mechanical model which includes a section of T-142 track, 
a roadwheel, and supporting terrain. The output of the model has 
been presented in the form of stress contour plots showing the 
normal stress and effective stress generated in the pad. Field data 
relevant to the problem have been collected at the Yuma Proving 
Grounds. Surface and internal pad temperatures have been meas- 
ured on an M-103 tank as a function of running time and pad manu- 
facturer. Experimental work has also been done to assess crack 
growth, fatigue strength, and residual tear strength after fatigue. In 
addition, material properties required for the structural and thermal 
models were evaluated. The changes in physical properties and 
chemical characteristics brought about by running pads on a tank at 
the Yuma Proving Grounds were also examined. The thermal diffu- 
sivity was observed to decrease by about 20% due to field testing, 
while the tear strength decreased between 20% and 30% depending 
on the terrain. 


20690 (UCRL—84877(Rev.1)) MAGRAC: railgun simula- 
tion program. Deadrick, F.J.; Hawke, R.S.; Scudder, J.K. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 25 Mar 1981. Contract W-7405-ENG-48. 14p. 
(CONF-801138—1(Rev.1)). NTIS, PC A02/MF A011. 

From Electromagnetic guns and launchers conference; San 
Diego, CA, USA (4 Nov 1980). 

A computer simulation code at the Lawrence Livermore Na- 
tional Laboratory (LLNL) to predict the performance of a railgun 
electromagnetic accelerator has been developed and validated. The 
code, called MAGRAC (MAGnetic Railgun ACcelerator), models 
the performance of a railgun driven by a magnetic flux compression 
current generator (MFCG). The MAGRAC code employs a time- 
step solution of the nonlinear time-varying element railgun circuit 
to determine rail currents. From the rail currents, the projectile ac- 
celeration, velocity, and position are found. The MAGRAC code 
was validated through a series of eight railgun tests conducted 
jointly with the Los Alamos National Laboratory. The formulation 
of the MAGRAC railgun model is described and the predicted cur- 
rent waveforms compared with those obtained from full-scale ex- 
periments. 
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20691 (UCRL—85007) Electromagnetic railgun launch- 
ers: space-propulsion applications. Hawke, R.S.; Brooks, 
A.L.; Fowler, C.M.; Peterson, D.R. (Lawrence Livermore 
National Lab., CA (USA); Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7506-ENG-48. 12p. (CONF- 
810439—3). NTIS, PC A02/MF AOl. 

From 15. AIAA/JSASS/DGLR international electromag- 
netic propulsion conference; Las Vegas, NV, USA (21 Apr 1981). 

Considerable progress in understanding railgun operation, re- 
quirements, and limitations has been made. It appears that railguns 
may have potential application to space propulsion and direct 
launch. This paper discusses the state of the art and expected capa- 
bility of railgun systems. It includes the requirements and an exam- 
ple design of an earth-based system capable of launching projectiles 
through the atmosphere at velocities greater than 8 km/s. The criti- 
cal issues and problem areas that require investigation are de- 
scribed. 


20692 Origins of acoustic emission in superconducting 
wires. Tsukamoto, O.; Sinclair, M.W.; Steinhoff, M.F.; 
Iwasa, Y. (Francis Bitter National Magnet Laboratory, Mas- 
sachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). Applied Physics Letters ; 38: No. 9, 718-720(1 
May 1981). 

Origins of acoustic emission (AE) in superconducting wires 
have been investigated. Our experimental results indicate that wire 
motion is a dominant source of AE in current carrying wires, both 
superconducting and nonsuperconducting. Furthermore, the results 
show that flux motion, except during flux jumping, produces no 
discernable acoustic signals. Both of these conclusions differ from 
the conclusions of earlier AE results, which attributed the major 
source of AE signals in superconductors and superconducting mag- 
nets to flux motion. 


20693 Physiological responses of mild pulmonary im- 
paired subjects while using a demand respirator during rest 
and work. Raven, P.B.; Jackson, A.W.; Page, K.; Moss, 
R.F.; Bradley, O.; Skaggs, B. (Texas Coll. of Osteopathic 
Medicine, Fort Worth). American Industrial Hygiene Associ- 
ation Journal ; 42: No. 4, 247-257(Apr 1981). 

This investigation determined the cardiorespiratory re- 
sponses of subjects with normal lung function and exercise toler- 
ance and compared them with subjects with moderate and severe 
impairment of lung function and exercise tolerance. Comparisons 
were made during work while wearing an industrial respirator. 
Physiologically and subjectively the response of the normal and 
moderately impaired subjects to respirator wear during rest, 35%, 
50% and 63% of their maximal workloads were not different. 
However, when the moderately impaired worked at 63% of their 
maximum the workload was equivalent to 50% of maximum of the 
normal subject. Significant differences in the peak flow/pressure 
ratio of the severely impaired compred to the normals and moder- 
ately impaired were found. By relating work performance to the 
dyspnea index it was suggested that the relationship between maxi- 
mal lung function and maximal work performance needs to be iden- 
tified both with and without respirators. This relationship may 
prove suitable in predicting performance during respirator wear. 


20694 Method and apparatus for operating generator in 
its superconducting state. Eckels, P.W. (to Electric Power 
Research Institute). US Patent 4,238,701. 9 Dec 1980. Filed 
date 11 Apr 1977. vp. 

A superconducting generator or alternator is described in 
which the electrical winding is disposed within a fluid impervious 
outer shell. Liquid coolant is introduced into the interior of the 
shell via a liquid coolant supply pipe that terminates in an axially 
extending liquid coolant intake trough. The trough separates the in- 
coming coolant from an annular coolant bath that submerges the 
electrical winding of the generator during superconducting oper- 
ation. Heat conducting tubes extend radially outward from the 
bottom of the trough and permit a flow of liquid coolant thereth- 
rough to adjacent the outer shell. Sensible heat of compression (re- 
sulting from the rotation of the generator) produced in the coolant 
stream in the tube is at least partially withdrawn from the stream 
by the tubes and transferred to the inner surface of the bath so that 
the coolant is discharged from the tubes at a lesser temperature 
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than would otherwise be the case. The discharged coolant is circu- 
lated past the electrical winding towards the inner surface of the 
annular coolant bath where it evaporates. The center of the gener- 
ator is maintained at a vacuum and coolant vapor is withdrawn and 
circulated through a conventional refrigeration system for return in 
liquid form to a liquid coolant supply pipe which in turn flows the 
coolant back into the trough. A liquid coolant accumulator can be 
employed in the liquid coolant supply so that the coolant is main- 
tained at a constant pressure. Variations in the coolant demand are 
selfregulated by corresponding variations in the depth of the cool- 
ant intake pool in the trough. 


20695 Self-aligning lathe chuck jaws. (to Department of 
Energy). US Patent 181,519. 26 Aug 1980. 9p. 

A lathe chuck jaw for a lathe chuck having a radially 
moving actuator which radially moves the jaw into and out from 
the workpiece is described. A jaw base part is rigidly connected to 
the actuator. A jaw shoe part is rotatably attached to the base part. 
The shoe part has a workpiece-conforming surface which can hold 
the workpiece. The rotatable attachment of the shoe part allows it 
to match the general orientation of the workpiece, including a non- 
longitudinal orientation due to a workpiece’s imperfect shape. 


20696 Split gland. Petranto, J.J. (to Dept. of Energy). 
US Patent Application 174,467. 31 Jul 1980. 13p. 

The disclosure relates to a split gland laterally fittable over 
tubing. Two essentially mirror image half glands are juxtaposed, 
held together by a spring clip and aligned by a retainer. 


20697 Lubricating system for a cutting tool of a fly-cut- 
ting machine. Gerth, H.L.; Robinson, S.C. (to Dept. of 
Energy). US Patent Application 166,932. 8 Jul 1980. 12p. 

The present invention is directed to a cutting-tool lubricating 
system for use in a machine tool set-up for fly-cutting operations. A 
lubricating oil is poured into an open-sided oil-distribution ring car- 
ried by the fly cutter during the rotation of the latter. Centrifugal 
force distributes the oil about the ring and forces oil through a radi- 
ally extending conduit onto the cutting tool and workpiece for lu- 
bricating and cooling the tool and workpiece as well as washing 
the machining chips from the latter. 


20698 Debris-less method and apparatus for forming ap- 
ertures in hollow metallic articles. Jordan, C.L.; Chodelka, 
E.J. (to Department of Energy). US Patent Application 
162,549. 24 Jun 1980. 8p. 

This invention is a method for forming an aperture in a wall 
of a hollow metallic article without introducing metallic debris 
therein. In a typical operation, an annular groove is formed in an 
exterior portion of the wall. The groove defines an annular wall 
segment, and the bottom of the groove is shaped to slope down- 
wardly away from the segment to form a tapered annular web 
which connects the segment to the wall. Any suitable coupling is 
attached to the outer face of the segment, as by welding. Pull then 
is applied to the coupling to effect circumferential breakage of the 
web, thus forming a removable single-piece wall fragment consist- 
ing of the web and segment. The fragment and the coupling 
member attached thereto then are removed from the wall. 


20699 Pulse transformer operation in megagauss fields. 
Fowler, C.M.; Caird, R.S.; Erickson, D.J.; Freeman, B.L.; 
Garn, W.B. (Los Alamos Scientific Lab., NM). pp 275-285 
of Megagauss physics and technology. Turchi, P.J. (ed.). 
New York, NY; Plenum Publishing Corp. (1980). 

A flux compression generator operates most effectively 
when directly coupled to a low impedance load. High impedance 
loads also can be powered successfully by such generators through 
impedance matching transformers. The pulse transformer consists 
of a low inductance primary coil, driven directly by the generator, 
and a tightly coupled, multi-turn secondary winding. We discuss 
some of the factors that influence transformer performance when 
megagauss fields develop in the primary coil. Flux exclusion by the 
transformer conductors results in severe eddy current heating and 
compressive stressing. We have found, however, that pulse trans- 
formers can operate effectively in fields substantially higher than 
those predicted for conductor melting and structural yielding, pro- 
vided the drive-field pulse widths are sufficiently short. Copper- 
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wound secondaries have operated successfully to 110 in fields with 
7-us risetimes and to 165 T, with risetimes of 4 to 5 ws. Another 
factor, not normally considered, is the imploding radial motion of 
the secondary windings. Such motion can be significant when the 
transformers carry large load currents. Calculations of this motion 
are compared with data obtained from recovered secondary coils. 
The effects of the dynamic displacement on transformer coupling is 
also discussed. 


4203 Lasers 


REFER ALSO TO CITATION(S) 20546, 20642, 21437, 21443 


20700 (CONF-810613—6) Conceptual design of an angu- 
lar multiplexed 50 kJ KrF amplifier for ICF. Lowenthal, 
D.D.; Ewing, J.J.; Center, R.E.; Mumola, P.; Olson, T. 
(Mathematical Sciences Northwest, Inc., Bellevue, WA 
(USA); Perkin-Elmer Corp., Norwalk, CT (USA). Electro- 
Optical Div.; Maxwell Labs., Inc., San Diego, CA (USA)). 


1981. Contract AC08-79DP40115. 4p. NTIS, PC A02/MF .- 


AOl. 

From Conference on lasers and electro-optics; Washington, 
DC, USA (10 Jun 1981). 

The results of a conceptual design for an angular multi- 
plexed 50 kJ KrF amplifier for ICF are presented. Optical designs, 
amplifier scaling with a KrF kinetics code and limitations imposed 
by pulsed power technology are described. 


20701 (DOE/DP/40104—T1) Metal vapor Raman com- 
pressor. Final report, April 1, 1979-March 31, 1980. (Naval 
Research Lab., Washington, DC (USA)). 1980. Contract 
AI08-79DP40104. 66p. NTIS, PC A04/MF AOl1. 

The objectives of the present work were to demonstrate the 
feasibility of a long Pb vapor cell and to assess the potential of the 
XeCl-Pb system as a Raman pulse compressor. For this work, a 
narrow bandwidth XeCl laser was developed and an 8 m Pb vapor 
cell was constructed. Details on the laser device and the results of 
the experiment are given. 


20702 (LA-UR—81-1197) Modeling the CF, laser. Pat- 
terson, C.W.; McDowell, R.S.; Krohn, B.J.; Nereson, N.G. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 9p. (CONF-810429—9). NTIS, PC A02/ 
MF AOl. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

The CO:-pumped CF; laser is a potentially useful source of 
line-tunable infrared radiation in the region 605 to 655 cm™', and 
the spectroscopy of CF, has been carried to the point that the laser 
frequencies that will result from any given pump line can be calcu- 
lated to better than 0.01 cm~'. We now report quantitative intensity 
and line-broadening studies on CF, and their application to model- 
ing the laser gain. First, absorption measurements on isolated lines 
in the v2 + vs pump band at a series of pressures yield an effective 
transition dipole moment for this band of 0.010 Debye. At the same 
time the transition moment for the (v2 + v4) - ve laser band has 
been calculated and agrees well with the results of laser self-absorp- 
tion measurements. Finally, linewidths determined as a function of 
pressure yield a pressure-broadening coefficient of ca. 10 MHz/torr, 
significantly greater than that expected from a hard-sphere gas-ki- 
netic model. From these data the gain of the CF, laser can be cal- 
culated at various pressures and temperatures; the resulis are in rea- 
sonable agreement with measured values. 


20703 (SLAC-PUB—2679) Free electron lasers. Morton, 
P. (Stanford Linear Accelerator Center, CA (USA)). Feb 
1981. Contract AC03-76SFO00515. Sp. (CONF-810314—126). 
NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The various operating modes of the free electron laser are 
discussed in a manner that is easy for accelerator designers to un- 
derstand. Since the equations of motion for a single electron 
moving through a wiggler in the presence of an electromagnetic 
wave propagating along the wiggler axis, have been derived before, 


the main emphasis is to demonstrate the similarity of these equa- 
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tions to those studied by the accelerator physicist for many years. 
In the following survey of the field, accelerator methods are used 
to discuss the present FEL designs. Because this survey is mainly 
tutorial, the derivation of the equations is presented in a physically 
intuitive fashion rather than in a strictly rigorous manner. (LCL) 


20704 Chemical pumping of pure rotational HF lasers. 
Smith, J.H.; Robinson, D.W. (Department of Chemistry, 
The Johns Hopkins University, Baltimore, Maryland 21218). 
Journal of Chemical Physics, The ; 74: No. 9, 5111-5115(1 
May 1981). 

Pure rotational laser oscillation has been observed in HF fol- 
lowing flash photolysis of various mixtures of trifluoromethyl 
halide, acetylenic compound, and argon in the ration of 1:1:100. 
Specifically, mixtures of CF;3I+C.H2, CF3;I+CHsC2H, and 
CF;Br+C2He exhibit different patterns of laser intensity, and, fur- 
ther, are markedly different from patterns generated by the known 
photoelimination system CH2CF2. The above systems show laser in- 
tensity at lower rotational levels than could be explained by simple 
V-—R collision induced mechanisms (as in the case of CH2CF2). 
Further, the intensities in these anomalously low rotational levels 
appear to be a function of the identity of the electronically excited 
halide (I or Br) produced photolytically. A computer simulation 
model has been constructed which relaxes nascent HF through 
V—R transfer (formed vibrationally and rotationally excited by 
elimination) but incorporates an additional pumping mechanism, 
that of quenching of I or Br by these relaxing HF molecules. Most 
of the experimentally observed laser intensities are explained on the 
basis of this new pumping mechanism. 


20705 Absolute and convective instabilities in two-dimen- 
sional free-electron lasers. Kwan, T.J.T.; Cary, J.R. (Theo- 
retical Applications Division, Los Alamos Scientific Labo- 
ratory, University of California, Los Alamos, New Mexico 
87545). Physics of Fluids, The ; 24: No. 5, 899-907(May 
1981). 

Computer simulations of the free-electron laser have been 
carried out using a two-and-one-half dimensional fully electromag- 
netic relativistic particle code. It has been found that waves propa- 
gating obliquely with respect to the electron beam are always un- 
stable with appreciable growth rates and, therefore, mode competi- 
tion is an important consideration in the design of free-electron 
lasers. Furthermore, electromagnetic waves with group velocities 
opposite to the direction of electron beam propagation can be abso- 
lutely unstable. It is shown that the absolutely unstable waves can 
completely disrupt the electron beam and any laser oscillaton; 
therefore, they are extremely detrimental to the operation of free 
electron lasers. However, it has been found that one can stabilize 
the absolute instability by taking particular precautions in the 
design of free-electron lasers. 


20706 Theory of off-axis mode production by free-elec- 
tron lasers. Cary, J.R.; Kwan, T.J.T. (Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New 
Mexico 87545). Physics of Fluids, The ; 24: No. 4, 729- 
738(Apr 1981). 

The two-dimensional dispersion relation for the cold-beam, 
free-electron laser is derived by applying a Lorentz transformation 
to the Raman decay instability of plasma. It is found that a low- 
density, relativistic, free-electron laser is actually a broad-band am- 
plifier; it can amplify waves throughout a frequency range of 4g” 
Of these waves, the forward, high-frequency wave has the largest 
temporal growth rate. However, the off-axis, lower-frequency 
waves have larger spatial growth rates. In fact, the backward 
waves are absolutely unstable. These low-frequency, absolute insta- 
bilities can be very detrimental, because they have very large non- 
linear saturation levels, and, hence, they can deplete the energy of 
the electron beam. 


20707 Self-focusing of 10-mm laser pulses in SF,. 
Nowak, A.V.; Ham, D.O. (Los Alamos Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 
87545). Optics Letters ; 6: No. 4, 185-187(Apr 1981). 
Self-focusing and self-defocusing of 1.6-nsec CO» laser pulses 
were observed in SFs gas for several selected 10-mm P-branch 
lines. The lines P(8), P(10), P(14), and P(16) self-focused, P(28) de- 
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focused, and either effect occurred at P(20), depending on the inci- 
dent energy. The self-focusing was found to depend on incident 
fluence rather than on intensity and weakly on He buffer. Under 
the appropriate conditions beam filamentation occurred. 


20708 Off-axis multipass amplifier as a large aperture 
driver stage for fusion lasers. Murray, J.E.; Downs, D.C.; 
Junt, J.T.; Hermes, G.L.; Warren, W.E. (University of Cali- 
fornia, Lawrence Livermore National Laboratory, P.O. Box 
5508, Livermore, California 94550). W-7405-ENG-48. Ap- 
plied Optics ; 20: No. 5, 826-834(1 Mar 1981). 

A multipass amplifier configuration is described which has 
potential as a large aperture, high gain driver stage for fusion laser 
systems. We avoid the present limitations of large aperture switches 
by using an off-angle geometry that does not require an optical 
switch. The saturated gain characteristics of this multipass amplifier 
are optimized numerically. Three potential problems are investigat- 
ed experimentally, self-lasing, output beam quality, and amplified 
spontaneous emission output. The results indicate comparable cost 
for comparable performance to a linear chain, with some operation- 
al advantage for the multipass driver stage. 


20709 Reciprocal passive mode locking of a rhodamine 
6G dye laser and the Ar* pump laser. Yasa, Z.A.; Amer, 
N.M. (Applied Physics & Laser Spectroscopy Group, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Optics Letters ; 6: No. 2, 67-69(Feb 
1981). 

A rhodamine 6G dye laser, internally pumped within the ex- 
tended cavity of an Ar* -ion laser, is mode locked when its cavity 
length is matched to half that of the pump laser: the 5145-A argon 
laser line is passively mode locked by the combination of the satu- 
rable absorption and the lasing action of the dye, which is in turn 
synchronously pumped and mode locked. Tunable (5650-5950- 
A)~ 10 psec pulses are generated, and the average output power is 
~80 mW. 


20710 1980 Topical Meeting on Infrared Lasers. Gunder- 
sen, M. (Department of Electrical Engineering, University 
of Southern California, University Park, Los Angeles, Cali- 
fornia 90007). Optics News ; 7: No. 1, 8-11(Jan 1981). 

The 1980 Topical Meeting on Infrared Lasers was held De- 
cember 3—5 at the University of Southern California, Los Angeles, 
California. Approximately 100 people registered for the meeting, 43 
papers were presented, and there were two panel discussions. The 
meeting was supported by the U.S. Army Research Office, the U.S. 
Department of Energy, the National Science Foundation, and the 
U.S. Office of Naval Research. 


20711 Time delay spectrum conditioner. Greiner, N.R. 
(to Department of Energy). US Patent 4,238,141. 9 Dec 
1980. Filed date 4 Oct 1978. vp. 

PAT-APPL-948454. 

A device for delaying specified frequencies of a multiple fre- 
quency laser beam is described. The device separates the multiple 
frequency beam into a series of spatially separated single frequency 
beams. The propagation distance of the single frequency beam is 
subsequently altered to provide the desired delay for each specific 
frequency. Focusing reflectors can be utilized to provide a simple 
but nonadjustable system or, flat reflectors with collimating and fo- 
cusing optics can be utilized to provide an adjustable system. 


20712 Grating tuned unstable resonator laser cavity. (to 
Dept. of Energy). US Patent Application 175,815. 6 Aug 
1980. 13p. 

An unstable resonator to be used in high power, narrow line 
CO: pump lasers comprises an array of four reflectors in a ring 
configuration wherein spherical and planar wavefronts are separat- 
ed from each other along separate optical paths and only the planar 
wavefronts are impinged on a plane grating for line tuning. The re- 
flector array comprises a concave mirror for reflecting incident 
spherical waves as plane waves along an output axis to form an 
output beam. A plane grating on the output axis is oriented to re- 
flect a portion of the output beam off axis onto a planar relay 
mirror spaced apart from the output axis in proximity to the con- 
cave mirror. The relay mirror reflects plane waves from the grating 
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to impinge on a convex expanding mirror spaced apart from the 
Output axis in proximity to the grating. The expanding mirror re- 
flects the incident planar waves as spherical waves to illuminate the 
concave mirror. Tuning is provied by rotating the plane grating 
about an axis normal to the output axis. 


20713 (DOE/ER/03584—T1) Improving dye laser effi- 
ciency with uv absorbers and wavelength shifters. Final 
report. Matheson, K.L.; Thorne, J.M. (Brigham Young 
Univ., Provo, UT (USA). Dept. of Chemistry). [nd]. Con- 
tract AS04-76ER03584. lip. NTIS, PC All/MF AO1. 

The nonuniform heating in flashlamp pumped dye lasers 
forms refractive index gradients in the dye solution. These gradi- 
ents distort the wavefront of the laser beam resulting in limited 
output power, limited pulse repetition rate, and limited attainable 
linewidth. The theorectical bases for using uv absorbers and wave- 
length shifters to eliminate light of detrimental wavelengths and 
thereby improve dye laser efficiency are described, and the results 
of experiments for evaluating 12 uv absorbers and 12 wavelength 
filters for use as possible pump light filters are presented. These ex- 
periments showed that the appropriate uv absorber or wavelength 
shifter to be used with a given laser dye is based on the absorption 
spectrum of the dye. If a uv absorber is needed, then the compound 
should be chosen so that its long wavelength absorption peak is just 
to the short wavelength side of the absorption peaks of the laser 
dye. If a wavelength shifter is needed, then the compound should 
be chosen so that there is maximum overlap between the fluores- 
cence spectrum of the shifter and the absorption spectrum of the 
dye. Tabulated data are presented which can be used to selected 
protectors and shifters for specific dyes. (I.CL) 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 21209, 21311 


20714 (DOE/ET/11330—T1) Void-gas stripping in stand- 
pipes. Knowlton, T.M.; Aquino, C.; Hirsan, I.; Sishtla, C. 
(Institute of Gas Technology, Chicago, IL (USA)). 1981. 
Contract AC21-78ET11330. 49p. NTIS, PC A03/MF AOl1. 

A model of a packed-bed void-gas stripping section in a 
standpipe has been developed. This relative-velocity model allows 
the determination of the best stripper design for a particular appli- 
cation. This model was developed from the results of a void-gas 
stripping study using a nitrogen/oxygen gas system. The effects of 
stripping gas injection, particle size, particle density, stripper diame- 
ter, and solids flow rate on the amount of gas needed to strip were 
investigated. An example of how to design a packed-bed stripper is 
also presented. 


20715 (LA—8781-MS) Turbulent wall-shear-stress fluctu- 
ations in fully developed and accelerating flows. Chambers, 
F.W.; Murphy, H.D. (Los Alamos Scientific Lab., NM 
(USA)). Mar 1981. Contract W-7405-ENG-36. 35p. NTIS, 
PC A03/MF AOl1. 

A heated shear stress sensor was mounted at the wall of an 
air flow duct, and turbulent shear stress fluctuations were measured 
using constant temperature anemometry and analyzed by means of 
conditioned sampling. The lateral side walls of the duct could be 
moved so that the duct span could be reduced, resulting in accel- 
eration of the flow in the streamwise direction. For the 27 flows 
examined, the Reynolds number varied from 7600 to 47,200 and the 
dimensionless acceleration, (v/V*) dV/dx, ranged from 0.0 to 3.4 x 
10-® thus encompassing the full spectrum from turbulent to rela- 
minarized flow. For the fully developed flows, i.e., those for which 
the acceleration was zero, the frequencies of the turbulent bursts 
and the times during the sweeps of the eddies toward the duct wall 
were independent of Reynolds number, when scaled with inner var- 
iables. When the flows were accelerated, the bursting frequencies 
approached zero as the dimensionless acceleration increased to 3.4 
x 10°§ however, the dimensionless value of the conditionally aver- 
aged shear stress was unaffected suggesting that acceleration did 
not affect the individual burst or sweep per se, but only the fre- 
quency of these events. 
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20716 (ORNL/CSD—65) Some notes on numerical heat 
transfer. Solomon, A.D.; Wilson, D.G. (Oak Ridge National 
Lab., TN (USA)). Nov 1980. Contract W-7405-ENG-26. 
30p. NTIS, PC A03/MF AO1. 

Some questions arising in the numerical solution of heat 
transfer problems are discussed. These include the choice of the 
time step used, consistency of schemes, calculations with large spa- 
tial mesh size, phase change calculations and the use of artificial in- 
telligence techniques. 


20717 (SAND—80-1932C) Numerical simulation of criti- 
cal point heat transfer. Hadley, G.R. (Sandia National Labs., 
Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 13p. (CONF-810708—2). NTIS, PC A02/MF 
AOl. 

From 2. international conference on numerical methods in 
thermal problems; Venice, Italy (7 Jul 1981). 

In the past, most numerical treatments of naturally-convec- 
tive flows through a porous material have made use of the Boussin- 
esq approximation. The latter assumes that density changes are im- 
portant only as a driving force in Darcy’s law, and results in con- 
siderable simplification. Near the critical point, however, large den- 
sity changes in the convecting fluid can accompany small tempera- 
ture changes, thus demanding a compressible treatment. The pres- 
ent study allows for the time-dependent solution of the fully-com- 
pressible equations, including Darcy's law, the time-dependent con- 
tinuity equation, and the time-dependent energy equation. Solution 
of the above equations is accomplished with the use of two scalar 
potentials, a generalized streamfunction and a generalized velocity 
potential, both of which obey elliptic equations. 


20718 (SAND—80-2380) Prediction of forces and mo- 
ments on finned bodies at high angle of attack in transonic 
flow. Oberkampf, W.L. (Sandia National Labs., Albuquer- 
que, NM (USA)). Apr 1981. Contract AC04-76DP00789. 


73p. NTIS, PC A04/MF AO1. 

This report describes a theoretical method for the prediction 
of fin forces and moments on bodies at high angle of attack in sub- 
sonic and transonic flow. The body is assumed to be a circular cyl- 
inder with cruciform fins (or wings) of arbitrary planform. The 
body can have an arbitrary roll (or bank) angle, and each fin can 
have individual control deflection. The method combines a body 
vortex flow model and lifting surface theory to predict the normal 
force distribution over each fin surface. Extensive comparisons are 
made between theory and experiment for various planform fins. A 
description of the use of the computer program that implements the 
method is given. 


20719 (SAND—80-2634C) Definition of a facility for ex- 
perimental studies of two-phase flows and heat transfer in 
porous materials. Reda, D.C.; Eaton, R.R. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 44p. (CONF-810614—3). NTIS, PC A03/MF 
AOl. 

From 16. thermophysics conference; Palo Alto, CA, USA 
(23 Jun 1981) 

A facility-development effort is currently underway at 
Sandia National Laboratories in order to create an experimental ca- 
pability for the study of two-phase, steam/water flows through a 
variety of porous media. The facility definition phase of this project 
is described. Equations are derived for the steady, adiabatic, ma- 
croscopically-linear two-phase flow of a single-component fluid 
through a porous medium, including energy transfer both by con- 
vection and conduction. These equations are then solved to give 
relative permeabilities for the steam and water phases as functions 
of known and/or measurable quantities. A viable experimental ap- 
proach was thereby formulated, leading to the definition of facility 
components and instrumentation requirements, including the appli- 
cation of gamma-beam densitometry for the measurement of liquid- 
saturation distributions in porous media. Finally, a state-of-the-art 
computer code was utilized to numerically simulate the proposed 
experiments, providing an estimate of the facility operating enve- 
lope. 
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20720 (SAND—81-0771C) Transient thermal contact of 
two semi-infinite bodies over a circular area. Beck, J.V.; 
Keltner, N.R. (Michigan State Univ., East Lansing (USA). 
Dept. of Mechanical Engineering; Sandia National Labs., 
Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 33p. (CONF-810614—2). NTIS, PC A03/MF 
AOl. 

From 16. thermophysics conference; Palo Alto, CA, USA 
(23 Jun 1981). 

The transient heat conduction problem of the sudden con- 
tacting of two semi-infinite bodies is considered. Accurate analyt- 
ical expressions are given for the average interface temperature for 
perfect contact. Both early and large times are covered; the early 
time expression is much more accurate than previously available. In 
addition the important and previously untreated case of imperfect 
contact is solved. The solutions are obtained utilizing a new 
method of solution called the Unsteady Surface Element (USE) 
Method. It is demonstrated that the method has considerable power 
for the solution of linear transient heat conduction problems involv- 
ing contact between similar and dissimilar bodies. 


20721 Method and apparatus for controlling fluid flow. 
Miller, J.R. (to Department of Energy). US Patent Applica- 
tion 163,896. 27 Jun 1980. 17p. 

A method and apparatus for precisely controlling the rate 
(and hence amount) of fluid flow are given. The controlled flow 
rate is finely adjustable, can be extremely small (on the order of mi- 
croliter-atmospheres per second), can be adjusted to zero (flow 
stopped), and is stable to better than 1% with time. The dead 
volume of the valve can be made arbitrarily small, in fact essential- 
ly zero. The valve employs no wearing mechanical parts (including 
springs, stems, or seals). The valve is finely adjustable, has a flow 
rate dynamic range of many decades, can be made compatible with 
any fluid, and is suitable for incorporation into an open or closed 
loop servo-control system. 


20722 (ORNL-tr—4737) Surface heat transfer coefficient 
of fins utilized in air-cooled heat exchangers. Takao, S.; 
Toshio, H.; Kyuhei, I.; Sho, H.S. Translated from Reito ; 
54: No. 615, 11-17(1979). 18p. NTIS, PC A02/MF AO1. 

Multi-pass cross-finned heat exchangers, consisting of con- 
tinuous fins mechanically bonded to tubes, are widely used in air 
conditioners. It is necessary that the heat transfer coefficient of the 
fins is measured directly, in order to develop high performance fins 
of the heat exchangers. A method is presented to measure the heat 
transfer coefficient of fins with high accuracy, and the heat transfer 
performance of several kinds of fins. In this method, transient heat 
transfer process between the air and fins is utilized. Consequently, it 
has become clear that the performance of a new type fin-SLIT 
FIN-is 60% higher than that of a plane fin which is widely used in 
air-cooled heat exchangers. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 20735 


20723 (SAND—80-1840C) Specimen-test machine cou- 
pling and its implications for plastic-deformation models. Hol- 
brook, J.H.; Swearengen, J.C.; Rohde, R.W. (Battelle Co- 
lumbus Labs., OH (USA); Sandia National Labs., Liver- 
more, CA (USA); Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 36p. (CONF- 
801148—5). NTIS, PC A03/MF AOl. 

From ASTM conference on mechanical testing for deforma- 
tion model development; Bal Harbour, FL, USA (12 Nov 1980). 

The equation relating uniaxial strain rates to the crosshead 
speed of a test machine of arbitrary stiffness is carefully examined. 
It is demonstrated that an accurate formulation of the specimen/ 
machine coupling relation requires exact additivity of elastic and 
plastic strain contributions and that this is only possible with a spe- 
cific set of definitions for these strains. When these definitions are 
implemented to insure additivity, two strain-dependent terms in the 
coupling relation are identified that have been treated as constants 
in previous studies. One term is shown to account for the decreas- 
ing true total strain rate with increasing plastic strain at a fixed 
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crosshead speed. The second term accounts for strain dependence 
of the combined specimen/machine modulus due to change in 
length and area of the specimen. Several applications of the cou- 
pling relation are given that illustrate the importance of treating the 
specimen and test machine as a well-defined system when inferring 
infomation about plastic-deformation models from raw data. Topics 
covered include (1) effect of machine stiffness on workhardening 
behavior, (2) variation of total and plastic strain rate during tensile 
deformation, (3) effect of machine stiffness on stress relaxation be- 
havior, (4) relationship between stress rates before and after a 
change in crosshead speed, and (5) deductions about mobile disloca- 
tion density from observed stress-time behavior. 


20724 (Y—2230) Residual contaminants in dye-penetrant 
testing. McLaughlin, J.F.; Schneider, P.G.; Eager, M.H. 
(Oak Ridge Y-12 Plant, TN (USA)). 13 Apr 1981. Contract 
W-7405-ENG-26. 23p. NTIS, PC A02/MF AO1. 

Components of the dye-penetrant-testing process were char- 
acterized by microanalytical methods. Particulate material of a size 
range, which was small enough to plug the small leaks in thin- 
walled cans, was found. Testing of simulated leaks before and after 
dye-penetrant examination showed that the dye-penetrant testing 
had a high probability of plugging leaks < 1 x 10~* atm-cm*/s of 
helium in size. 


20725 Nondestructive acoustic electric field probe appa- 
ratus and method. Migliori, A. (to Dept. of Energy). US 
Patent Application 176,441. 8 Aug 1980. 13p. 

The disclosure relates to a nondestructive acoustic electric 
field probe and its method of use. A source of acoustic pulses of 
arbitrary but selected shape is placed in an oil bath along with ma- 
terial to be tested across which a voltage is disposed and means for 
receiving acoustic pulses after they have passed through the materi- 
al. The received pulses are compared with voltage changes across 
the material occurring while acoustic pulses pass through it and 
analysis is made thereof to determine preselected characteristics of 
the material. 


20726 Flash x-ray. Johnson, Q. (Univ. of California, 
Livermore); Pellinen, D. pp 117-150 of Nondestructive eval- 
uation of materials. Burke, J.J.; Weiss, V. (eds.). New York, 
NY; Plenum Publishing Corporation (1979). 

The complementary techniques of flash x-ray radiography 
(FXR) and flash x-ray diffraction (FXD) provide access to a unique 
domain in nondestructive materials testing. FXR is useful in studies 
of macroscopic properties during extremely short time intervals, 
and FXD, the new technique, is used in studies of microscopic 
properties. Although these techniques are similar in many respects, 
there are some substantial differences. FXD generally rquires low- 
voltage, line-radiation sources and extremely accurate timing; FXR 
is usually less demanding. Phenomena which can be profitably stud- 
ied by FXR often can also be studied by FXD to permit a complete 
materials characterization. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 20672, 20683, 20786, 21475 


20727 (BDX—613-2583) Implementation of field pro- 
grammable logic arrays. Final report. Anderson, J.D. (Bendix 
Corp., Kansas City, MO (USA)). Mar 1981. Contract 
AC04-76DP00613. 38p. NTIS, PC A03/MF AO1. 

Field Programmable Logic Arrays (FPLAs) were incorpo- 
rated into a fire set tester and a development tester used to test a 
signal generator’s logic boards. Other circuits were designed using 
the FPLA in code conversion and sequential control applications. 
A Curtiss Electro Devices FPLA programmer was purchased to 
program Signetics 828100 and 828101 devices. 


20728 (SAND—80-0920C) Effect of high-moisture envi- 
ronments on printed-wiring-board insulation. Jennings, C.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 16p. (CONF-810611—1). 
NTIS, PC A02/MF AOl1. 

From 2. international printed circuit board conference; 
Munich, F.R. Germany (9 Jun i981). 
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The use of high impedance circuitry and narrow conductor 
separations in current designs is generating increasing concern for 
the insulation resistance between conductive elements especially 
those used in high moisture environments. This concern is multi- 
plied by the expanding use of electronic devices in a greater variety 
of environments and the desire for less heat generation within the 
device. The high insulation resistance of a dry printed circuit board 
can be degraded in high moisture environments by electrolytic con- 
ducting paths and/or electronic conducting filament growths be- 
tween conductive elements. The essential ingredients for resistance 
degradation are bias and a moisture path linking the conductors. 
Ions derived from the interaction of moisture with the material on 
or in the substrate enhance the electrolytic conduction. This materi- 
al can be residue from processing and handling, air borne contami- 
nate, or leachable constituents from the substrate. A moisture path 
can form from atmospheric condensate accompanying a tempera- 
ture change, i.e., dew, or from water adsorption on hydrophillic 
sites or hydroscopic contaminants on the surface. Methods for pre- 
venting the resistance degradation of printed circuit boards, e.g., 
cleaning, heating, using sealed enclosures, and board surface treat- 
ments with water repellants and coatings are discussed. (LCL) 


20729 (SAND—81-0448C) Computer-aided design system 
for VLSI circuits. Daniel, M.E. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
llp. NTIS, PC A02/MF AO1. 

As integrated circuit complexities increase, many existing 
computer-aided design methods must be replaced with an integrat- 
ed design system to support very large scale integrated (VLSI) cir- 
cuit and system design. The framework for a hierarchical comput- 
er-aided design (CAD) system is described. The system supports 
both functional and physical design from initial specification and 
system synthesis to simulation, mask layout, verification, and docu- 
mentation. The system is being implemented in phases on a DEC- 
System 20 computer network within a user environment and sup- 
ports evolutionary changes as new technologies are developed and 
design strategies defined. 


20730 (SAND—81-0449C) Custom high-reliability radi- 
ation-hard CMOS-LSI circuit design. Barnard, W.J. (Sandia 
National Labs., Albuquerque, NM (USA)). 1981. Contract 
AC04-76DP00789. 9p. (CONF-810533—3). NTIS, PC A02/ 
MF AOl. 

From _ University/government/industry microelectronics 
symposium; State College, MS, USA (26 May 1981). 

Sandia has developed a custom CMOS-LSI design capability 
to provide high reliability radiation-hardened circuits. This capabili- 
ty relies on (1) proven design practices to enhance reliability, (2) 
use of well characterized cells and logic modules, (3) computer- 
aided design tools to reduce design time and errors and to standard- 
ize design definition, and (4) close working relationships with the 
system designer and technology fabrication personnel. Trade-offs 
are made during the design between circuit complexity/perform- 
ance and technology/producibility for high reliability and radiation- 
hardened designs to result. Sandia has developed and is maintaining 
a radiation-hardened bulk CMOS technology fabrication line for 
production of prototype and small production volume parts. 


20731 (UCID—19023) Electronics engineering research. 
Final report for FY 1980. Minichino, C.; Weissenberger, S. 
(eds.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Mar 1981. Contract W-7405-ENG-48. 42p. 
NTIS, PC A03/MF AOl1. 

The Electronics Engineering Research Program (EER) is re- 
sponsible for developing state-of-the-art electronics capabilities in 
support of long-term needs of Lawrence Livermore Laboratory. 
Since its funding comes from the Nuclear Explosives Program 
(NEP), EER focuses on anticipating and meeting weapons program 
objectives. During FY 1980, EER comprised six projects: gallium 
arsenide circuit development, computer modeling of particles and 
fields, image processing, signal processing, decision and system 
analysis, and geophysical applications. The objectives, accomplish- 
ments, and future plans of these projects are described. 
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20732 Onset of self-breakdown in a low-pressure spark 
gap. Lauer, E.J.; Yu, S.S.; Cox, D.M. (Lawrence Livermore 
National Laboratory, University of California, Livermore, 
California 94550). Physical Review, The, A. General Physics ; 
23: No. 5, 2250-2259(May 1981). 

Conditions for self-breakdown are studied with a time-de- 
pendent one-dimensional model which includes effects of ionization 
by electrons, ions, and energetic neutrals, charge exchange, second- 
ary-electron emission from the cathode due to impact of ions and 
neutrals, and backscattering of electrons from the anode. Theoreti- 
cal predictions for the low-pressure branch of the Paschen curve 
are reported. Pd scaling is explicitly verified. In addition, the rates 
for current buildup above the critical pressure are calculated. The 
relative importance of various physical effects on the onset of self- 
breakdown are studied. 


20733 Large acceptance angle retarding-potential analyz- 
ers. Molvik, A.W. (Lawrence Livermore National Labora- 
tory, University of California, Livermore, California 94550). 
W-7405-ENG-48. Review of Scientific Instruments, The ; 52: 
No. 5, 704-711(May 1981). 

Electrostatic retarding-potential gridded analyzers have been 
used to measure the current and the axial energy distributions of 
ions escaping along magnetic field lines in the 2XIIB magnetic 
fusion experiment at Lawrence Livermore National Laboratory 
(LLNL). Two analyzers are discussed: a large scanning analyzer 
with a movable entrance aperture that can measure ion losses from 
a different segment of the plasma diameter on each shot, and a 
smaller analyzer that mounts in 5-cm-diam. ports. Careful electro- 
magnetic shielding and grounding were necessary in order to 
reduce spurious signals. Accurate measurements of ion current re- 
quire grids that attenuate the plasma flow and isolate it from the 
analyzer grid potentials, several techniques to suppress secondary 
and primary electrons, and consideration of the space-charge limits 
as well as techniques to increase these limits. Accurate meas- 
urements of ion energy require, in addition, confining large-angle 
ion orbits within the analyzer by an axial magnetic field, limiting 
the sweep rate of the ion-repeller grid, and aligning the analyzer so 
that it is normal to the magnetic field lines. (The analyzers are also 
used on the Tandem Mirror Experiment, TMX, where the angular 
acceptance requirements are reduced). The analyzers measure the 
axial energy, which in 2XIIB and TMX is much greater than the 
transverse energy. Several pitfalls and their cures are identified in 
the design, construction, and operation of these analyzers. 


20734 Confinement of ions created externally in a qua- 
drupole ion trap operated in the combined Penning and radio- 
frequency mode. O, C.; Schuessler, H.A. (Department of 
Physics, Texas A and M University, College Station, Texas 
77843). DE-AS05-80ER10578. Journal of Applied Physics ; 
52: No. 4, 2601-2607(Apr 1981). 

The use of a quadrupole ion trap to catch ions in flight and 
to trap them for extended periods of time was investigated. The nu- 
merical results obtained that storage of ions produced externally is 
possible in the combined mode, in which suitable radio-frequency, 
dc-electric, and magnetic fields are applied simultaneously. Equa- 
tions describing the dynamics of the ion motion have been derived 
and optimum injection conditions were obtained. 


20735 Apparatus for checking the direction of polariza- 
tion of shear-wave ultrasonic transducers. Forster, G.A.; 
Karplus, H.H. (to Department of Energy). US Patent 
4,238,725. 9 Dec 1980. Filed date 15 Jan 1979. vp. 

PAT-APPL-003559. 

An apparatus for checking the direction of polarization of 
shear -wave ultrasonic transducers comprises a first planar surface 
for mounting the shear-wave transducer, a second planar surface in- 
clined at a predetermined angle to the first surface to generate lon- 
gitudinal waves by mode conversion, and a third planar surface dis- 
posed at a second predetermined angle to the first for mounting a 
longitudinal-wave ultrasonic transducer. In an alternate embodi- 
ment, two second planar surfaces at the predetermined angle are 
placed at an angle to each other. The magnitude of the shear wave 
is a function of the angle between the direction of polarization of 
the transducer and the mode conversion surface. 
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20736 Adaptive sampler. Watson, B.L.; Aeby, I. (to De- 
partment of Energy). US Patent Application 181,535. 26 
Aug 1980. 35p. 

An adaptive data compression device for compressing data is 
described. The device has a frequency content, including a plurality 
of digital filters for analyzing the content of the data over a plural- 
ity of frequency regions, a memory, and a control logic circuit for 
generating a variable rate memory clock corresponding to the ana- 
lyzed frequency content of the data in the frequency region and for 
clocking the data into the memory in response to the variable rate 
memory clock. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 19623, 19736, 19737, 19739, 19740, 19750, 
20163, 20313, 20440 


20737 (ANL/CEN/FE—80-21) Sampling and analysis of 
hydrocarbons in combustion gases. Annual report, October 
1979-September 1980. Johnson, I.; Myles, K.M.; Siczek, 
A.A. (Argonne National Lab., IL (USA)). Apr 1981. Con- 
tract W-31-109-ENG-38. 48p. NTIS, PC A03/MF AOl1. 

The purpose of these studies is to develop a method for the 
chemical analysis of ultratrace levels of polycyclic organic com- 
pounds in the flue gases from fluidized-bed combustors. Methods 
which have the potential for real time analysis have been studied. 
Two methods, double mass spectrometry and laser ionization mass 
spectrometry, appear to be promising. A brief review of current 
analytical methods has been made. A brief examination of fly ash 
from fluidized-bed combustion revealed no carcinogenic species al- 
though samples collected during fluidized-bed combustor startup 
were found to be mutagenic. 


20738 (DOE/ET/10381—T3) Industrial application of 
fluidized-bed combustion. Quarterly technical progress report, 
January-March 1980. (Georgetown Univ., Washington, DC 
(USA)). 1980. Contract AC21-76ET10381. 82p. NTIS, PC 
A0O5/MF AO1. 

In line with a determination by the Federal Government that 
a fluidized bed combustion process can efficiently convert the 
energy of coal to usable power in an environmentally acceptable 
manner, Georgetown University was awarded a contract to con- 
struct and operate a demonstration plant. This report, which is the 
fourteenth quarterly progress report under the contract, reflects the 
progress made during the third quarter of plant startup. 


20739 Capacitance-level/density monitor for fluidized-bed 
combustor. Fasching, G.E.; Utt, C.E. (to Department of 
Energy). US Patent Application 163,368. 26 Jun 1980. 18p. 

A multiple segment three-terminal type capacitance probe 
with segment selection, capacitance detection and compensation 
circuitry and read-out control for level/density measurements in a 
fluidized-bed vessel is provided. The probe is driven at a high exci- 
tation frequency of up to 500 kHz to sense quadrature (capacitive) 
current related to probe/vessel capacitance while being relatively 
insensitive to the resistance current component. Compensation cir- 
cuitry is provided for generating a negative current of equal magni- 
tude to cancel out only the resistive component current. Clock-op- 
erated control circuitry separately selects the probe segments in a 
predetermined order for detecting and storing this capacitance mea- 
surement. The selected segment acts as a guarded electrode and is 
connected to the read-out circuitry while all unselected segments 
are connected to the probe body, which together form the probe 
guard electrode. The selected probe segment capacitance compo- 
nent signal is directed to a corresponding segment channel sample 
and hold circuit dedicated to that segment to store the signal de- 
rived from that segment. This provides parallel outputs for display, 
computer input, etc., for the detected capacitance values. The rate 
of segment sampling may be varied to either monitor the dynamic 
density profile of the bed (high sampling rate) or monitor average 
bed characteristics (slower sampling rate). 
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REFER ALSO TO CITATION(S) 19924, 20846 
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20740 (BNL—29081) Accelerator spallation reactors for 
breeding of fissile fuel and transmuting fission products. 
Status and prospects. Steinberg, M. (Brookhaven National 
Lab., Upton, NY (USA)). Jan 1981. Contract AC02- 
76CHO00016. 41p. (CONF-801192—1). NTIS, PC A03/MF 
AOl. 

From Consultants meeting on spallation breeders; Vienna, 
Austria (18 Nov 1980). 

This report constitutes a summary review of the status and 
prospects of the development of accelerator spallation reactors for 
breeding fissile fuel and for transmuting fission products. 


4301 Design, Development, And Operation 


20741 Energy spectrum diagnostics for collectively accel- 
erated proton beams. Adler, R.J.; Nation, J.A.; Serlin, V. 
(Laboratory of Plasma Studies and School of Electrical En- 
gineering, Cornell University, Ithaca, New York 14853). 
Review of Scientific Instruments, The ; 52: No. 5, 698- 
703(May 1981). 

An account is presented of the proton energy spectrum diag- 
nostic techniques employed in a Collective Ion Accelerator study. 
The emphasis is on a newly developed neutron time of flight diag- 
nostic which yields the complete (E>2 x 5 MeV) proton spectrum 
on every shot. A brief account is also presented of the stacked foil 
activation technique employed, and results from the two meas- 
urements are compared. Finally, we describe a stacked foil Faraday 
cup which provides temporal resolution of the proton acceleration. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 20762 


20742 (BNL—29385) Brookhaven four-stage accel-decel 
production of low-energy highly stripped heavy ions. Barrette, 
J.; Thieberger, P. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract ACO02-76CH00016. 4p. (CONF- 
810468—1). NTIS, PC A02/MF AOl1. 

From 3. international conference on electrostatic accelerator 
technology; Oak Ridge, TN, USA (13 Apr 1981). 

The dual MP tandem facility at Brookhaven has been used 
in a four-stage accel-decel mode to produce highly stripped S ion 
beams (Q = 10-16"). Fully stripped S ions were obtained at ener- 
gies down to 8 MeV. The low energy limit is presently due to the 
inclined field configuration of the last acceleration tube. 


20743 (LBL—11742) Design features and operational 
characteristics of the PEP beam-transport and injection 
system. Peterson, J.M.; Brown, K.L.; Truher, J.B. (Law- 
rence Berkeley Lab., CA (USA); Stanford Linear Accelera- 
tor Center, CA (USA)). Mar 1981. Contract W-7405-ENG- 
48. 4p. (CONF-810314—130). NTIS, PC A02/MF AO1. 

From Particie accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The PEP beam-transport system was designed to transmit 4- 
to-15 GeV electron and positron beams from the SLAC linac 
within a +- 0.8% momentum band, to have flexible tuning of the 
betatron and off-momentum functions for matching into the PEP 
storage ring, and to have convenient operating characteristics. The 
transport lines were brought into operation quickly and have oper- 
ated well. Electron injection has been consistent and efficient and 
relatively easy to accomplish. Positron injection also has been satis- 
factory but is variable and more sensitive to ring conditions. 
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20744 (SLAC-PUB—2696) Modes on a short SPEAR 
bunch as observed with a streak camera. Sabersky, A.P.; 
Donald, M.H.R. (Stanford Linear Accelerator Center, CA 
(USA)). Feb 1981. Contract AC03-76SF00515. 3p. NTIS, 
PC A02/MF AO1. 

The longitudinal structure of electron bunches in the storage 
ring SPEAR on a single pass was studied with time resolution ~ 
10 ps. The measuring instrument used is an image-converter streak 
camera, a specialized device heretofore used mostly by laser work- 
ers. Unexpectedly, under some conditions the charge in a single RF 
bucket breaks up into two short sub-bunches which seem to rotate 
about a common center in energy-phase space. No evidence is seen 
for other, higher-frequency structure on the bunches. 


20745 Instability of ion beams neutralized by co-moving 
electrons. Poukey, J.W.; Quintenz, J.P.; Olson, C.L. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Journal of Applied Physics ; 52: No. 4, 3016-3019(Apr 1981). 
Analysis and particle simulations are used to show that an 
ion beam moving in vacuum surrounded by conducting walls can 
only be stably neutralized by co-moving electrons for currents 
below the threshold for the Pierce instability. These results indicate 
that the Pierce instability may be a problem in ion beam fusion 
schemes that rely on co-moving electrons for neutralization. 


20746 Geometrical effects on the beamlet optics of a two- 
stage ion accelerator. Meixner, C.N.; Menon, M.M.; Tsai, 
C.C.; Whealton, J.H. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). W-7405-ENG-26. Journal of Ap- 
plied Physics ; 52: No. 3, 1167-1174(Mar 1981). 

The effects of geometrical parameters (aspect ratio, aperture 
size, gaps) and electrical parameters (voltage distribution, beam 
energy) on single-beamlet profiles are investigated theoretically and 
experimentally on a two-stage ion accelerator over both a broad 
range of beam conditions and a wide range of angles (0 to +- 
11.5°). In general, the intensity distribution is non-Gaussian. Under 
optimum conditions, divergence angles half-width at half maximum 
less than 0.5° could be achieved even with large holes (0.9 mm). 
Shaping the plasma grid reduced the non-Gaussian wings and im- 
proved the beam transmission efficiency. 


20747 Multistage linear electron acceleration using 
pulsed transmission lines. Miller, R.B.; Prestwich, K.R.; 
Poukey, J.W.; Epstein, B.G.; Freeman, J.R.; Sharpe, A.W.,; 
Tucker, W.K.; Shope, S.L. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). DE-AC04-76-DP00789. 
Journal of Applied Physics ; 52: No. 3, 1184-1186(Mar 1981). 

A four-stage linear electron accelerator is described which 
uses pulsed radial transmission lines as the basic accelerating units. 
An annular electron beam produced by a foilless diode is guided 
through the accelerator by a strong axial magnetic field. Synchro- 
nous firing of the injector and the acccelerating modules is accom- 
plished with self-breaking oil switches. The device has accelerated 
beam currents of 25 kA to kinetic energies of 9 MV, with 90% cur- 
rent transport efficiency. The average accelerating gradient is 3 
MV/m. 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 20763, 21212, 21254 


20748 Improved measurements of slow-extracted beam 
emittance. Weisberg, H. (Brookhaven National Lab., Upton, 
NY (USA)). Nuclear Instruments amp Methods ; 169: No. 1, 
11-17(Feb 1980). 

Beam size measurements have been made for the AGS slow- 
extracted beam under various conditions. It is shown that profiles 
measured by the segmented-wire ion chamber technique have sev- 
eral types of distortions, and significant corrections must be made 
before the resulting profiles are useful for emittance studies. After 
correction, the vertical profiles are well described by a model with 
elliptical contours of constant density in phase space and Gaussian 
density distribution. This model is unsatisfactory for the horizontal 
phase space, so a parallelogram model, based on calculated proper- 
ties of the non-linear resonant extraction process, is used. The final 
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results are well described by the models. There are only two free 
parameters, corresponding to the emittance in each plane. 


20749 (DOE/ER/00535—T1) Final project report, June 
1, 1957-January 31, 1981. Peterson, R.J. (Colorado Univ., 
Boulder (USA)). 1 Apr 1981. Contract AC02-76ERO00535. 
34p. (NPL—884, COO—535-269). NTIS, PC A03/MF AO1. 

Research at the University of Colorado cyclotron from June 
1, 1957 through January 31, 1981 is summarized. Facility programs 
included cyclotron design, engineering and construction, negative 
hydrogen ion acceleration, the beam swinger, detector develop- 
ment, plasma physics of the ion source, and computing. Experimen- 
tal areas during the period included reaction mechanism studies, 
isobaric analog states and the Lane model, multinucleon transfer, 
nuclear astrophysics, pre-equilibrium reaction mechanism studies, 
nuclear spectroscopy, and two-proton pairing studies. Research was 
also carried out in intermediate energy physics and nuclear theory. 
A list of publications is included. (GHT) 


20750 (DOE/ER/01388—487) NMR magnet regulator 
circuit providing search and lock regulation circuitry for elec- 
trostatic accelerator bending magnets. Fauska, H. (Washing- 
ton Univ., Seattle (USA). Nuclear Physics Lab.). 1981. Con- 
tract AC06-76ERO1388. 3p. (CONF-810468—3). NTIS, PC 
A02/MF AOl1. 

From 3. international conference on electrostatic accelerator 
technology; Oak Ridge, TN, USA (13 Apr 1981). 

An upgraded shunt regulated controller utilizes a circuit in 
which the NMR sensed regulator automatically searches and locks 
into regulation at the new resonance frequency. (GHT) 


20751 (LA-UR—81-1124) Acceleration of '*C beams in 
electrostatic accelerators. Rowton, L.J.; Tesmer, J.R. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 5p. (CONF-810468—5). NTIS, PC A02/MF AOl1. 

From 3. international conference on electrostatic accelerator 
technology; Oak Ridge, TN, USA (13 Apr 1981). 

Operational problems in the production and acceleration of 
“C beams for nuclear structure research in Los Alamos National 
Laboratory's Van de Graaff accelerators are discussed. Methods for 
the control of contamination in ion sources, accelerators and per- 
sonnel are described. Sputter source target fabrication techniques 
and the relative beam production efficiencies of various types of 
bound particulate carbon sputter source targets are presented. 


20752 (LBL—11706) High-current pulsed ion source for 
metallic ions. Gavin, B.; Abbott, S.; MacGill, R.; Sorensen, 
R.; Staples, J.; Thatcher, R. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1981. Contract W-7405-ENG-48. 4p. (CONF- 
810314-—132). NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

A new sputter-ion PIG source and magnet system, optimized 
for intermediate charge states, q/A of 0.02 to 0.03, is described. 
This source will be used with the new Wideroe-based injector for 
the SuperHILAC. Pulsed electrical currents of several emA of 
heavy metal ions have been produced in a normalized emittance 
area of .0S7 cm-mr. The source system is comprised of two electri- 
cally separate anode chambers, one in operation and one spare, 
which can be selected by remote control. The entire source head is 
small and quickly removable. 


20753 (LBL—11746) Improving the Bevatron vacuum to 
10°'° torr. Avery, R.; Elioff, T.; Grunder, H. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1981. Contract W-7405- 
ENG-48. 4p. (CONF-810314—135). NTIS, PC A02/MF 
AOl. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

Pressure of ~ 10°'° torr is needed in the Bevatron to accel- 
erate partially-stripped very-heavy ions (e.g. U®*) in the Bevatron 
without significant loss due to interactions with the residual gas. 
This ultra-high vacuum will be achieved by installing (summer and 
fall 1981) a cryogenic liner, mostly 12°K, surrounding the Bevatron 
circulating beam. The novel construction features are presented 
along with results from successful tests of prototype sections. This 
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is believed to be the largest application of cryogenic pumping to 
particle accelerators yet undertaken. 


20754 (LBL—11747) PEP liquid level system. Lauritzen, 
T.; Sah, R.C. (Lawrence Berkeley Lab., CA (USA)). Mar 
1981. Contract W-7405-ENG-48. 4p. (CONF-810314—134). 
NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

A liquid level system has been installed in the accelerator 
housing of the PEP storage ring. This instrument spans the entire 
2.2 km circumference of the PEP project, and over one hundred 
readouts provide reference elevations which are used for the accu- 
rate alignment of accelerator components. The liquid level has 
proven to be extremely precise (+-0.10 mm) and quick to use, and 
it has contributed to the accurate alignment of PEP before beam 
turn-on. Since the liquid level readouts are rigidly attached to the 
accelerator housing, the liquid level has been a convenient means to 
monitor the settling of the accelerator housing. 


20755 (LBL—11751) Operating experience with a high- 
current Cs*! injector for heavy-ion fusion. Chupp, W.; Fal- 
tens, A.; Herrmannsfeldt, W. (Lawrence Berkeley Lab., CA 
(USA); Stanford Linear Accelerator Center, CA (USA)). 
Mar 1981. Contract W-7405-ENG-48. 4p. (CONF-810314— 
133). NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The construction and assembly of a Cs ion injector consist- 


ing of a pulsed source and 3 pulsed drift tubes has been complete 
since April 1980. The measurement program, underway since then 
to characterize the beam, has been interspersed with the develop- 
ment of diagnostic equipment. The Cs contact ionization source and 
each of the 3 drift tubes are driven by 500 kV Marx generators. 
The injector has been operated reliably at 300 kV/stage at a repeti- 
tion rate of 1 pulse/4 sec. About 10° pulses have been accumulated. 
The space charge limited diode and drift tube acceleration system 
were designed with the aid of the EGUN code of Herrmannsfeldt. 
Measurements of the beam envelope have been made by means of a 
movable biased charge collector. Good agreement with the EGUN 
calculation is found. Measurements of the beam emittance have 
been made at the exit of the third drift tube. The normalized emit- 
tance 7 € N = 2 x 10°* w m-rad is of better optical quality than 
that required for further acceleration and transport in a Heavy Ion 
Fusion (HIF) Induction Linac Driver. 


20756 (LBL—12326) Ground-plane insulation failure in 
the first TPC superconducting coil. Green, M.A.; Del Pierre, 
P.; Derby, K. (Lawrence Berkeley Lab., CA (USA)). Mar 
1981. Contract W-7405-ENG-48. 6p. (CONF-810340—9). 
NTIS, PC A02/MF AOl1. 

From 7. international conference on magnet technology; 


Karlsrube, F.R. Germany (30 Mar 1981). : 
On August 27, 1980, an insulation failure occurred during 


the testing of the TPC (Time Projection Chamber) thin supercon- 
ducting solenoid. The accident caused shorts between the ultra 
pure aluminum (UPA) secondary circuit and the superconducting 
coil. There were also shorts between the UPA circuit and ground. 
The results of an analysis of experimental data taken at 5 millisec- 
ond intervals by a data logger and a PDP-11 computer are present- 
ed. This paper discusses the results of x-ray and ultrasonic tests and 
the results of the coil autopsy. From the evidence, a most probable 
cause for the failure is given. 


20757 (LBL—12438) Measured mechanical properties of 
superconducting-coil materials and their influence on coil 
prestress. Meuser, R.B.; Caspi, S.; Gilbert, W.S. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1981. Contract W-7405- 
ENG-48. 6p. (CONF-810340—10). NTIS, PC A02/MF 
AOl. 

From 7. international conference on magnet technology; 
Karlsrube, F.R. Germany (30 Mar 1981). 

Some measured thermal-mechanical characteristics of a film- 
insulated, superconducting, Rutherford-type flat cable are present- 
ed. Loads are applied, and strains measured, perpendicular to the 
wide face of the conductor, corresponding to the circumferential 
direction in a dipole magnet. Stress-strain-time behavior at room 
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temperature during cooldown, and at 77 K, with some data at 4 K, 
are presented. Properties were greatly improved by holding the in- 
sulated conductor at 100C for 4 hr while under a compressive 
stress of 15 kpsi. 


20758 (LBL—12455) Design of epoxy-free superconduct- 
ing dipole magnets and performance in both Helium I and 
pressurized Helium II. Taylor, C.; Althaus, R.; Caspi, S.,; 
Gilbert, W.; Hassenzahl, W.; Meuser, R.; Rechen, J.; 
Warren, R. (Lawrence Berkeley Lab., CA (USA)). Mar 
1981. Contract W-7405-ENG-48. 6p. (CONF-810340—8). 
NTIS, PC A02/MF AOl1. 

From 7. international conference on magnet technology; 
Karlsrube, F.R. Germany (30 Mar 1981). 

Three model superconducting dipole magnets 1m long, with- 
out iron, having a bore diameter of 76 mm have been built without 
epoxy resins or other adhesives and tested in He I and He II. The 
conductor is the 23-strand Rutherford-type cable used in the Fermi- 
lab Doubler Saver magnets, and is insulated with Mylar and 
Kapton. The two-layer winding is highly compressed by a system 
of structural support rings and tapered collets. Little training was 
required to reach quench currents greater than 95% of short 
sample in Helium I. The maximum quench current in He II is in- 
creased 20 to 30%, compared with He I operation at 4.4 K. Test 
results are given on cyclic losses, heater-induced quenches, and 
charge-rate effects. 


20759 (SLAC-PUB—2686) SLAC collider injector, RF- 
drive synchronization and trigger electronics, and 15-AMP 
thermionic-gun development. Koontz, R.; Miller, R.; McKin- 
ney, T.; Wilmunder, A. (Stanford Linear Accelerator 
Center, CA (USA)). Feb 1981. Contract AC03-76SFO00515. 
3p. (CONF-810314—147). NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The rf drive system for the Collider Injector Development 
(EL CID) including laser timing, subharmonic buncher drive and 
phasing, and accelerator rf drive is described. The rf synchronized 
master trigger generation scheme for the collider is outlined. Also, 
a 15 amp peak, 200 kV short pulse gun being developed at SLAC 
as a backup to the Sinclair laser gun is described. 


20760 Target assembly. Lewis, R.A. (to Department of 
Energy). US Patent 4,236,965. 2 Dec 1980. Filed date 8 
Nov 1978. vp. 

PAT-APPL-958863. 

A target for a proton beam which is capable of generating 
neutrons for absorption in a breeding blanket is described. The 
target includes a plurality of solid pins formed of a neutron emis- 
sive target material disposed parallel to the path of the beam and 
which are arranged axially in a plurality of layers so that pins in 
each layer are offset with respect to pins in all other layers, enough 
layers being used so that each proton in the beam will strike at least 
one pin with means being provided to cool the pins. For a 300 mA, 
1 GeV beam (300 MW), stainless steel pins, 12 inches long and 0.23 
inches in diameter are arranged in triangular array in six layers 
with one sixth of the pins in each layer, the number of pins being 
such that the entire cross sectional area of the beam is covered by 
the pins with minimum overlap of pins. 


20761 (SLAC-Trans—0195) Radiation protection meas- 
urements relating to the additional dose caused by neutrons in 
the operation of a 15-MeV betatron. Hofmann, D. Translated 
from Strahlentherapie ; 97: 239-244(1955). 12p. NTIS, PC 
A02/MF AO1. 

The neutron flux found in the studied 15-MeV betatron, in 
the area around the diaphragmed-out gamma beam and within this 
beam itself, is distinctly higher than the accepted tolerable dose. 
For therapeutic application of the betatron, however, the additional 
dose generated by neutrons adds only a negligible fraction to the 
total dose applied by gamma rays. 
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4304 Storage Rings 


REFER ALSO TO CITATION(S) 20743 


20762 (BNL—29341) Beam optical properties of the 
NSLS dipoles. Galayda, J.N.; Blumberg, L.N.; Heese, R.N.; 
Hsieh, H.C.H. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract AC02-76CH00016. 3p. (CONF- 
810314—137). NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

Presently there is much interest in low energy (<1 GeV) 
electron storage rings as sources of synchrotron radiation and for 
studies of the free electron laser. The economics and physics of 
these storage rings favor the use of bending magnets with small 
radius of curvature and large bend angle. Some general features of 
such magnets and the results of magnetic measurements of the 
dipole magnets of the NSLS booster and storage rings are dis- 
cussed. The magnetic measurements are interpreted in terms of the 
magnet geometry and saturation characteristics. Transport functions 
describing the linear and nonlinear focusing properties of the mag- 
nets, parametrized in terms of their curvature and fringe field 
length are discussed. 


20763 (LBL—12476) Design and performance of PEP dc- 
power systems. Jackson, T. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1981. Contract W-7405-ENG-48. 6p. (CONF- 
810314—136). NTIS, PC A02/MF AOl1. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The PEP Magnet Power Supply System represents a signifi- 
cant departure from previous technology with the goal of improved 
performance at lower cost. In nineteen of the magnet families 
around the ring, Chopper power supplies are used. The many chop- 
pers are powered from two 2 MW dc supplies, and control the 
average power to the various magnet loads by pulse-width modula- 
tion at a 2 kilohertz repetition rate. Each chopper utilizes SCR’s for 
switching, and stores sufficient capacitive energy for turn-off on 
command. Most of the energy is recirculated, resulting in high-effi- 
ciency. The two kilohertz chopping rate allows a one kilohertz 
unity-gain bandwidth in the current-regulator loop, and this wide 
bandwidth, coupled with low drift components in the error-detec- 
tion system, provides a high-performance system. The PEP system 
has also shown that the chopper system is economical compared to 
standard multi-pulse controlled-rectifier. 


44 INSTRUMENTATION 
4401 Radiation Instrumentation 


REFER ALSO TO CITATION(S) 19708, 20210, 20860, 20866, 20897, 20898, 
20903, 20904, 20911, 20912, 20914, 20918, 21007, 21015, 21082, 21083, 21092, 
21095, 21100, 21101, 21211 


20764 (CONF-780422—(Vol.1), pp 700-710) Scintillation 
detectors for radon-222 in air and water. Mastinu, G.G. (En- 
vironmental Geochemistry Lab., Rome, Italy). 1980. NTIS, 
PC A99/MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A scintillation detector and an emanation circuit that enable 
sensitive measurements of *?*Rn in water, in field practice, and in 
laboratory routine have been developed. Activities as low as 0.1 
pCi per sample can be measured with a very simple procedure. The 
detector is also well suited to measure *?Rn in air at concentra- 
tions down to 0.001 pCi/liter if a large-size detector is used. 


20765 (CONF-780422—(Vol.2), pp 896-911) Measure- 
ment of environmental radiations with a scintillation spec- 
trometer equipped with a spherical NalI(Tl) scintillator. 
Okano, M.; Izumo, K.; Kumagai, H.; Katou, T.; Nishida, 
M.; Hamada, T.; Kodama, M. (Inst. of Physical and Chemi- 
cal Research, Saitama, Japan). 1980. NTIS, PC A99/MF 
AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 
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Scintillation spectroscopy, in which a 3-in. spherical Nal(T1) 
scintillator was used as a detector, was applied to a study of envi- 
ronmental radiations. Below 3 MeV the total energy absorption of 
photons in the scintillator was obtained by the peeling-off method. 
As a result of this study, relative values of photon flux and expo- 
sure of seven energy groups of environmental gamma rays were 
compared with the theoretical values given by Beck. The exposure 
rate contribution of various radionuclides estimated from a Ge(Li) 
spectrum is also given. Analysis was made for cosmic rays above 3 
MeV of energy absorption. Altitude dependence of the intensity of 
cosmic-ray charged particles was obtained, where the conversion 
into the vertical intensity was made by taking into consideration the 
incident angle distribution of cosmic rays. The construction and 
performance of a portable scintillation spectrometer that weighs 
about 10 kg are presented. 


20766 (CONF-780422—(Vol.2), pp 812-926) Gamma-ray 
measurements in an area of high natural radioactivity. Loev- 
borg, L. (Riseo National Lab., Roskilde, Denmark; Boetter- 
Jensen, L.; Christiansen, E.M.; Nielsen, B.L. 1980. NTIS, 
PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Natural radiation levels of several hundred microroentgens 
per hour are typically observed on the 2.5 km? Kvanefjeld plateau 
in South Greenland. The outcropping Th - U mineralized rocks 
continue at depth and represent a major low-grade uranium re- 
source. About 5000 determinations of the radioelement concentra- 
tions in the terrain surface are available from exploration surveys 
with portable gamma-ray spectrometers, and it is of interest to in- 
terpret these data in radiological terms. A number of field locations 
were monitored with LiF thermoluminescence dosimeters, a high- 
pressure ionization chamber, and a portable gamma-ray spectrom- 
eter to study the relation between exposure rate and Th - U - K 
surface concentrations. Reliable factors for the conversion of a set 
of surface concentration values into a gamma-ray exposure rate 
were established. These factors are: 0.25 uR/h per parts per million 
thorium; 0.50 uR/h per parts per million uranium; 1.25 wR/h per 
percent potassium. 


20767 (CONF-780422—(Vol.2), pp 927-949) Environ- 
mental radiation studies relevant to thermoluminescence 
dating. Murray, A.S.; Bowman, S.G.E.; Aitken, M.J. 
(Oxford Univ., England). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

To determine the age of a potsherd by the thermolumines- 
cence (TL) technique, one must have an accurate knowledge of the 
cosmic and environmental gamma dose rate in quartz. This is ob- 
tained by leaving a sensitive TL dosimeter buried as near as possi- 
ble to the position from which the sherd was removed. The ratios 
of the response of a quartz-like dosimeter to those of CaF2 and LiF 
have been measured. This experiment used a 1-m cube of concrete 
containing 3000 ppM of uranium and its daughters. Smaller, less 
active matrixes of “°K and thorium and its daughters have also 
been constructed. A means of making direct dose-rate determina- 
tions when the site context remains but burial of a dosimeter is im- 
practical was developed using a Nal(Tl) system. The equipment 
was field tested on ~ 40 Peruvian archaeological sites, and results 
are compared with CaF, measurements. 





20768 (CONF-780422—(Vol.2), pp 950-964) Analysis of 
error in measuring the environmental radiation background 
using thermoluminescence dosimetry. White, J.H.; Sundbeck, 
C.W.; Lindeken, C.L. (Lawrence Livermore Lab., CA). 
1980. NTIS, PC A99/MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Thermoluminescence dosimetry (TLD) is now widely used 
for monitoring the environmental radiation background in the vi- 
cinity of nuclear facilities. The performance of the Lawrence 
Livermore Laboratory TLD system has been evaluated with re- 
spect to errors associated with phosphor characteristics, precision, 
calibration, and curve fitting. The errors for LiF (TLD-700) and 
CaF,: Dy (TLD-200) have been determined to be in the range of 
10 to 20% and 20 to 30%, respectively. Although there is signifi- 
cant variation in the data, small differences (10 to 20%) can be de- 
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tected in the environmental radiation background using log normal 
statistical techniques. 


20769 (CONF-780422—(Vol.2), pp 965-986) Energy de- 
pendence of thermoluminescent dosimetry in environmental 
monitoring. Vold, E. (Argonne National Lab., IL). 1980. 
NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The dose response for several thermoluminescent dosimeters 
(TLDs) and tissue to radiation from environmental, terrestrial, 
cosmic, and ?**Ra calibration sources is calculated. In field experi- 
ments the increased dose near a research reactor was not associated 
with an energy spectrum significantly different from natural back- 
ground, but the radiation quality near low energy shielded sources 
in the environment was characterized by the relative response of 
tandem TLD’s. The unattenuated tissue-equivalent dose (mrad) 
conversion from a ?*°Ra calibration exposure (mR) at a natural ra- 
diation field of 60% terrestrial air dose is determined to be 0.96 for 
LiF or CaF2 in cadmium, 0.75 for CaF2 unshielded, and about 0.3 
for BaF2 unshielded. The terrestrial source contribution to total en- 
vironmental radiation dose in the United States ranges from 25 to 
66%. 


20770 (CONF-780422—(Vol.2), pp 987-1003) TLD 
measurements and model calculations of environmental radi- 
ation exposure rates. de Planque, G. (Dept. of Energy, New 
York, NY). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Measurements of mean monthly outdoor exposure rates from 
gamma and cosmic radiation are given for a 5-year period, October 
1971 through September 1976, at five residential sites within 50 km 
of New York City. The measurements were made with thermolu- 
minescence dosimeters, LiF (TLD-700) chips. Average monthly ex- 
posure rates at these sites range from 6.8 to 8.2 uR/h, with a mean 
of 7.5 4R/h. The average annual exposure for the five sites was 66 
mR. Most of the observed monthly variations are attributable to 
fluctuations in that part of the exposure rate due to gamma radi- 
ation from the ground. Variations occur because changes in the 
soil-moisture balance affect the density of the soil-water medium 
and because the variable amounts of water on the surface act as a 
shield with respect to radiation originating in the ground. The re- 
sults of a model designed to reflect the monthly exposure rate vari- 
ations due to changes in the soil-moisture balance are compared 
with the measurements. 


20771 (CONF-780422—(Vol.2), pp 1004-1021) Studies 
of the absolute measurement of low-level natural environmen- 
tal radiation using the normal-pressure ionization chamber. 
Kobayashi, H. (Rikkyo Univ., Yokosuka, Japan); Tsukuda, 
M.; Sasaki, A. 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 


Houston, TX, USA (23 Apr 1978). 
The characteristics and the measurement results of a normal- 


pressure dry-air ionization chamber of 21-liter cylindrical type with 
0.5 cm-thick walls are given. A specially designed electrometer is 
capable of measuring current to within +- 0.5% accuracy. Alpha 
contamination, which is an important factor affecting the accuracy 
of the environmental measurements, is precisely evaluated. The un- 
certainty of the absolute measurement of the environmental radi- 
ation dose in free air is found to be +- 5.2%, of which +-2.2% is 
from inherent factors and +- 3.0% is from common factors. The 
fluctuation of the ionization current is also quantitatively evaluated 
as a function of the charge integration time. The precision for 10- 
min integration time is estimated to be +- 2.4% (20) at 6 prads/h. 


20772 (CONF-780422—(Vol.2), pp 1022-1033) Methods 
and results of measurements of the environmental radiation in 
Bavaria. Wachsmann, F.; Regulla, D.F. (Gesellschaft fuer 
Strahlen-und Umweltforschung, Neuherberg, Germany). 
1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 


Houston, TX, USA (23 Apr 1978). 
The terrestrial component of the radiation environment in 


Bavaria was found to vary within a wide range and that outdoors 
between 1 and 25 wR/h, depending on the geological composition 
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of the ground. Indoor measurements yielded an increased dose level 
with remarkable variations due to the building material. On the 
basis of measurements in and around more than 4000 dwellings, 
average values for the outdoor and indoor exposure rates were de- 
termined to be 5.7 and 7.6 uR/h, respectively. This result could be 
correlated with the radiation source effect of the predominant solid 
stone construction mode in Germany. Further, an increased source 
effect was found for houses constructed before 1900 and after 1948. 


20773 (CONF-780422—(Vol.2), pp 1034-1048) Natural 
radiation in Japan. Abe, S.; Fujitaka, K.; Fujimoto, K. (Na- 
tional Inst. of Radiological Sciences, Chiba, Japan). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

in situ measurements of natural terrestrial radiation were 
conducted during the 11 years from 1967 to 1977 over Japan. An 
ionization chamber and scintillation survey meters were used. From 
the data obtained at 1127 sites, the distribution level was obtained 
within a satisfactory accuracy. The average level in Japan was 
found to be 9.0 »R/h. Because the mean contribution from cosmic 
rays was considered to be 3.4 uR/h, the average level of the terres- 
trial radiation turned out to be 5.6 wR/h in Japan. The results were 
also interpreted from geological points of view. Although the 
direct effect comes from the surface soil, the gross features of the 
distribution reflect the characters of the underlying rocks. 


20774 (CONF-780422—(Vol.2), pp 1049-1058) Natural 
radiation measurements and interpretation of their results in 
terms of dose to population. Niewiadomski, T.; Koperski, J.; 
Ryba, E. (Inst. of Nuclear Physics, Krakow, Poland). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Doses to populations calculated on the basis of experimental 
natural radiation data can differ substantially if measurements are 
made using different methods. To investigate this problem, person- 
al, indoor, and outdoor exposures were measured at 22 locations 
(weather stations) by means of thermoluminescent cards during 
four 3-month periods and they were checked several times using a 
pressurized ionization chamber. The personal doses were found to 
be closer to indoor than to outdoor exposures. Indoor exposures 
were highly influenced by building materials. It was concluded that 
the results of measurements in the open air cannot be used for esti- 
mating actual doses to population and that the results of momentary 
dose rate measurements are less reliable for this purpose than the 
results of long-term integrating methods. 


20775 (CONF-780422—(Vol.2), pp 1059-1071) Measure- 
ment program of natural radiation in France: description and 
preliminary results. Guezengar, J.M.; Madelmont, C.; Bou- 
ville, A. (Commissariat a |’Energie Atomique, Fontenay- 
Aux-Roses, France). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The Commissariat a l’Energie Atomique has undertaken a 
program for measuring natural radiation levels which is expected to 
gradually cover the territory of metropolitan France. It was decid- 
ed to use CaSO,/Dy dosimeters that would be exposed for 2 to 6 
months at a height of about | m above the ground level. About 300 
dosimeters were placed for 3 months in various locations in the 
Paris area. The arithmetic averages of the terrestrial absorbed doses 
were found to have the same value both outdoors and indoors (43 
mrads/year), but, owing to the influence of building materials, there 
is a greater variability inside dwellings than outside. The measure- 
ment program proceeded with the setting up, in the Yonne depart- 
ment, of about 500 dosimeters distributed half indoors and half out- 
dooors. The arithmetic averages of the terrestrial absorbed doses in- 
doors and outdoors were 61 and 51 mrads/y respectively. With 
regard to internal irradiation, analyses of natural radionuclides in 
flour samples originating from 10 regions have been carried out 
since 1973. The *°*Ra concentrations were found to vary from 0.3 
to 4.5 pCi/kg. 
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20776 (CONF-780422—(Vol.2), pp 1077-1089) Meas- 
urements of gamma radiation in Swedish houses by means of 
mailed CaSO,/Dy dosimeters. Mjoenes, L. (National Inst. of 
Radiation Protection, Stockholm, Sweden). 1980. NTIS, PC 
A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A nationwide investigation of gamma radiation in Swedish 
houses has been made. The occupants of 2000 apartments and 
houses were picked at random and asked to participate. The meas- 
urements were made with CaSO,/Dy thermoluminescence dosi- 
meters. Three such detectors were sent to each of the selected 
dwellings by mail. The participants put the detectors in the apart- 
ment in the three different places carefully specified in the accom- 
panying instructions. After a period of 4 weeks the detectors were 
returned for evaluation. Desirable detector qualities for this kind of 
investigation are discussed, and some measurements to check the 
qualities of CaSO,/Dy dosimeters are described. The problem of 
determining the transit dose during mail transport is also discussed. 
Some preliminary results are shown for four different types of 
building materials. The preliminary mean annual absorbed tissue 
dose in Sweden is 0.58 mGy (58 mrads) when the contribution from 
cosmic radiation has been subtracted. 


20777 (CONF-780422—(Vol.2), pp 1090-1106) Sources 
of natural radiation exposure in a low-monazite environment. 
Iyengar, M.A.R.; Rajan, M.P.; Ganapathy, S.; Kamath, P.R 
(Environmental Survey Lab., Kalpakkam, India). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Kalpakkam, 75 km south of Madras, on the east coast of 
India, is developing into a major nuclear center. Preoperational en- 
vironmental surveys revealed significant radiation levels, particular- 
ly in the beach areas, which could be traced to the presence of 
monazite in the beach sands. Detailed radiological surveys were 
carried out in this low-monazite environment to investigate the 
population exposure levels. Dietary information demonstrated the 
essential dependence of fisherman on seafood and of farmers on 
land crops, thus clearly demarcating the dietary routes to be inves- 
tigated under the study. Presented is the natural radioactivity distri- 
bution in the local environment, in the beach sands, marine matri- 
ces, and land crops. The samples were subjected to gamma spec- 
troscopy and analyses of *°Ra, **Ra, *!°Pb, and 7'°Po. The 
marine Organisms demonstrated significant uptake of the radionu- 
clides, with 7"°Po showing some of the highest accumulation. In 
the land-crops category, only spinach appears to concentrate sig- 
nificant radionuclide levels, with 7'°Pb at the maximum. The study 
has also shown that the leaves of casuarina trees contain apprecia- 
ble amounts of radioactivity, depending upon the growth site. A 
segment of the local population uses the dry casuarina foilage as a 
source of fuel for their domestic energy needs. This practice could 
contribute to significant exposure. 


20778 (CONF-780422—(Vol.2), pp 1211-1224) Exhala- 
tion of Radon-222 from building materials and walls. Jonas- 
sen, N. (Tech. Univ. of Denmark, Lyngby); McLaughlin, 
J.P. 1980. NTIS, PC A99/MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

On the basis of a linear diffusion model, the porosity, length 
of diffusion, and radon production rate can be found for a given 
material by placing a sample of the material in a closed vesse! and 
following the buildup of activity at various (constant) pressures. 
The model was tested on an alum-shale lightweight concrete. The 
model predicts that the exhalation rate derived from the equilibrium 
activities will be lower than the values corresponding to exhalation 
into an infinite space. The difference depends upon the geometry of 
samples and vessels used, and the values may vary from a few up 
to maybe 20%. The model was finally used to determine the effec- 
tive diffusion coefficient of radon in a concrete wall by measuring 
the radon concentration in the pore air at various depths. 


20779 (CONF-780422—(Vol.2), pp 1225-1236) Effect of 
pressure drops on radon exhalation from walls. McLaughlin, 
J.P. (Univ. Coll., Dublin, Ireland); Jonassen, N. 1980. NTIS, 
PC A99/MF AOI. 
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From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The exhalation of radon (*??Rn) from walls was measured in 
a concrete-walled basement room by studying the growth of activi- 
ty in exhalation cans sealed to various portions of the walls. In a 
series of measurements, constant underpressures from 5 to 25 mm 
Hg were maintained in the exhalation cans during the build-up of 
activity. The exhalation rate appears to increase linearly with the 
underpressure. In the theoretical considerations of pressure drops, it 
is assumed that the basement concrete walls in toto are capable of 
sustaining for many hours underpressure-enhanced exhalation 
values comparable to those experimentally measured at various 
places on the wails. The fractional increase in room air activity is 
proportional to the total pressure drop and increases with the time 
it takes the pressure drop to establish. 


20780 (CONF-780422—(Vol.2), pp 1293-1307) Methods 
for a continuous registration of radon, thoron, and their decay 
products indoors and outdoors. Porstendoerfer, J.; Wicke, A.; 
Schraub, A. 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The devices and methods used to determine concentrations 
of radon (**?Rn), thoron (*?°Rn), and their daughters and the venti- 
lation rate and the average exhalation rate inside buildings are dis- 
cussed. Radon and thoron concentrations are detected continuously 
by collecting the positively charged RaA (?'*Po) and ThA (7!*Po) 
atoms on a surface-barrier detector with the use of electric field 
precipitation. The determination of radon and thoron decay-prod- 
uct concentrations is made by collecting the aerosols on a mem- 
brane filter and simultaneously counting the activities by alpha 
spectroscopy. The decrease of a tracer-gas concentration (COz) is 
used to determine the ventilation rate of a room. 


20781 (CONF-780422—(Vol.2), pp 1698-1713) Intercom- 
parison experiment at NRE III. Gogolak, C.V.; Gesell, T.F. 
1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

As part of the third international symposium on the natural 
radiation environment, an informal instrument intercomparison ex- 
periment was held near Burnet, Texas. Thirteen groups represent- 
ing 11 laboratories from 5 countries participated. Measurements of 
air concentrations of ***Rn and its short-lived daughters and of the 
external exposure rate due to gamma and cosmic radiation were 
made. The results at each of three sites especially chosen for each 
type of measurement are reported. References to the methods and 
techniques used by the various groups are given 


20782 (LA-UR—81-1323) Intelligent trigger processor for 
the crystal box. Sanders, G.H.; Butler, H.S.; Cooper, M.D. 
(Los Alamos National Lab., NM (USA); Stanford Univ., 
CA (USA)). 1981. Contract W-7405-ENG-36. 17p. (CONF- 
810539—1). NTIS, PC A02/MF AOl. 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

A large solid angle modular Nal(T1) detector with 432 pho- 
totubes and 88 trigger scintillators is being used to search simulta- 
neously for three lepton flavor changing decays of muon. A beam 
of up to 10° muons stopping per second with a 6% duty factor 
would yield up to 1000 triggers per second from random triple co- 
incidences. A reduction of the trigger rate to 10 Hz is required 
from a hardwired primary trigger processor described in this paper. 
Further reduction to < 1 Hz is achieved by a microprocessor 
based secondary trigger processor. The primary trigger hardware 
imposes voter coincidence logic, stringent timing requirements, and 
a non-adjacency requirement in the trigger scintillators defined by 
hardwired circuits. Sophisticated geometric requirements are im- 
posed by a PROM-based matrix logic, and energy and vector-mo- 
mentum cuts are imposed by a hardwired processor using LSI flash 
ADC's and digital arithmetic loci. The secondary trigger employs 
four satellite microprocessors to do a sparse data scan, multiplex 
the data acquisition channels and apply additional event filtering. 
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20783 (LA-UR—81-1364) New liquid scintillators for 
fiber-optic applications. Lutz, S.S.; Franks, L.A.; Flournoy, 
J.M.; Lyons, P.B. (EG and G, Inc., Goleta, CA (USA); Los 
Alamos National Lab., NM (USA)). 1981. Contract AC08- 
76NV01183;W-7405-ENG-36. 8p. (CONF-810429—8). 
NTIS, PC A02/MF AO1. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

New long-wavelength-emitting, high-speed, liquid scintilla- 
tors have been developed and tailored specifically for plasma diag- 
nostic experiments employing fiber optics. These scintillators offer 
significant advantages over commercially available plastic scintilla- 
tors in terms of sensitivity and bandwidth. FWHM response times 
as fast as 350 ps have been measured. Emission spectra, time re- 
sponse data, and relative sensitivity information are presented. 


20784 (ORNL/TM—7696) Seventeenth nuclear accident 
dosimetry intercomparison study: August 11-15, 1980. Swaja, 
R.E.; Greene, R.T. (Oak Ridge National Lab., TN (USA)). 
Apr 1981. Contract W-7405-ENG-26. 70p. NTIS, PC A04/ 
MF AOl. 

The Seventeenth Nuclear Accident Dosimetry Intercompari- 
son Study was conducted August 11-15, 1980, at the Oak Ridge 
National Laboratory. Nuclear criticality accidents with three differ- 
ent neutron and gamma ray energy spectra were simulated by oper- 
ating the Health Physics Research Reactor in the pulse mode. Par- 
ticipants from 13 organizations exposed dosimeters set up as area 
monitors and mounted on phantoms for personnel monitoring. 
Analysis of experimental results reported by participants showed 
that less than 60% of the neutron dose measurements using foil ac- 
tivation, thermoluminescent, or sodium activation methods and less 
than 20% of the gamma dose measurements using thermolumines- 
cent dosimeters met nuclear criticality accident dosimetry guide- 
lines which suggest accuracies of +-25% for neutron dose and + - 
20% for gamma dose. This indicates that continued development 
and evaluation of criticality accident dosimetry systems for area 
and personnel monitoring are required to improve measurement ac- 
curacy so that existing standards can be met. 
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20785 (BDX—613-2340) Student project work in thin- 
film measurement systems. Topical report. Jones, F.L. 
(Bendix Corp., Kansas City, MO (USA)). Mar 1981. Con- 
tract AC04-76DP00613. 16p. NTIS, PC A02/MF AO1. 

The student’s summer engineering work was limited in scope 
and consisted primarily of supervised work on a beta-backscatter 
system. His responsibilities included updating an equipment 
operator's manual, performing a statistical analysis to evaluate 
system capabilities, and designing a fixture to improve beta-backs- 
catter photolithography techniques. 


20786 (LA-UR—81-1220) Radial-pulse propagation and 
impedance characteristics of optically shuttered channel inten- 
sifier tubes. Detch, J.L. Jr.; Noel, B.W. (Los Alamos Na- 
tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
14p. (CONF-810429—14). NTIS, PC A02/MF AO1. 
From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 
Electrically gated proximity-focused channe) intensifier tubes 
are often used as optical shutters. Optimum nanosecond shuttering 
requires both understanding the electrical pulse propagation across 
the device structure and proper impedance matching. A distributed- 
transmission-line model is developed that describes analytically the 
voltage- and current-wave propagation characteristics as functions 
of time for any point on the surface. The optical gain’s spatial uni- 
formity and shutter-open times are shown to depend on the electri- 
cal pulse width and amplitude, and on the applied bias. The driv- 
ing-point impedance is derived from the model and is expressed as 
a function of an infinite sum of terms in the complex frequency. 
The synthesis in terms of lumped-constant network elements is real- 
ized in first- and second-Foster equivalent circuits. Experimental 
impedance data are compared with the model's predictions and de- 
viations from the ideal model are discussed. 
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20787 (ORNL/TM—7311) Precision triangular waveform 
generator model 79-11965. Mueller, T.R. (Oak Ridge Nation- 
al Lab., TN (USA)). May 1981. Contract W-7405-ENG-26. 
43p. NTIS, PC A03/MF AOl1. 

A signal generator is described that will produce a quasi- 
triangular waveform that is reproducible over long periods of time. 
Each of the two sides of the triangle that represent amplitude are 
linear with respect to time, but the apexes are not points because of 
finite system response. The ascending and descending slopes are in- 
dependently selectable. The high precision arises from the use of 
low-drift amplifiers and low-temperature-coefficient components. 
Amplitude-time jitter is less than +- 10 ps for periods of several 
hours. This report includes a circuit description, operating proce- 
dures and instructions, and a checkout and test procedure. Circuit 
diagrams, and photographs are included. 


20788 (SAND—80-8609) Optical pyrometry: effects of 
finite optical bandwidth. Gusinow, M.A.; Margolis, S.B. 
(Sandia National Labs., Albuquerque, NM (USA)). Apr 
1981. Contract AC04-76DP00789. 23p. NTIS, PC A02/MF 
AOl. 

The relationship between the actual temperature of a black- 
body and the optically inferred color or brightness temperature de- 
pends on the bandwidth and filter response of the optical pyrome- 
tric instrument. Lorentzian, Gaussian, and triangular response func- 
tions are considered, and the true blackbody temperature is deter- 
mined as a function of the optically inferred temperature, observa- 
tion wavelengths, and bandwidth. It is shown that judicious choices 
of the observation wavelengths can minimize the discrepancy be- 
tween actual and inferred temperatures. Alternatively, calculations 
can be performed which provide an exact correction to the inferred 
temperature. 


20789 (SAND—81-0031) COPES: current or potential 
electrode selector. Kimball, K.B.; Denney, C.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Apr 1981. Contract 
AC04-76DP00789. 30p. NTIS, PC A03/MF AO1. 

The Current or Potential Electrode Selector (COPES) was 
built to help automate earth resistivity measurements. It provides 
convenient means to switch electrodes in an array between the ex- 
citation current source and the potential measuring equipment. 
Probe configurations may be selected manually or by computer 
control to make measurements with various effective depth of pene- 
tration and resolution. 


20790 Spatial resolution of an intracavity image upcon- 
verter. Schow, F.L.; Riazi, A.; Gandhi, O.P.; Grow, R.W. 
(Sandia Laboratories, Albuquerque, New Mexico, 87115). 
Applied Physics Letters ; 38: No. 10, 757-758(15 May 1981). 

An intracavity image upconversion system, using a proustite 
crystal and a flashlamp-pumped dye laser, is described. Experimen- 
tal results regarding the spatial resolution of the system are also 
presented, and the conversion efficiency is discussed. 


20791 Sample chamber for mapping chemical microstruc- 
ture. Hendricks, L.J. (Colorado School of Mines, Depart- 
ment of Chemistry and Geochemistry, Golden, Colorado 
80401). Review of Scientific Instruments, The ; 52: No. 5, 731- 
734(May 1981). 

A sample collection system for collecting microsamples 
under an inert atmosphere by laser pyrolysis for chemical analysis 
is described. Samples collected are about 10—100 micrograms. 
Hence the system can be used to map the chemical microstructure 
of heterogeneous materials with grain or layer dimensions of the 
order of millimeters on down to hundredths of a millimeter. 


20792 Polyacetylene:aluminum photodiode. Weinberger, 
B.R.; Gau, S.C.; Kiss, Z. (Chronar Corporation, Box 177, 
Princeton, New Jersey 08540). DE-AC02-79ER10519. Ap- 
plied Physics Letters ; 38: No. 7, 555-557(1 Apr 1981). 

The fabrication of a 1-cm* (CH)/sub x/:Al Schottky photo- 
diode with junction internal conversion efficiency of 0.30% and 
quantum efficiency approaching unity (hn>2.8 eV) is reported. 
Device characteristics are presented. The effect of oxygen contami- 
nation is also discussed. 
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20793 Confinement of ions created externally in a radio- 
frequency ion trap. O, C.; Schuessler, H.A. (Department of 
Physics, Texas A&M University, College Station, Texas 
77843). DE-AS05-80ER10578. Journal of Applied Physics ; 
52: No. 3, 1157-1166(Mar 1981). 

The various aspects of injecting ions into a three-dimensional 
radio-frequency quadrupole trap and their trapping for considerable 
periods of time are investigated by a numerical method. It is shown 
that for suitably chosen experimental parameters sufficiently long 
trapping times can be achieved to make this method attractive for 
on-line high-resolution spectroscopy of short-lived isotopes and of 
highly charged stable ions. The narrow range of the phase of the 
driving voltage during which trapping of injected ions occurs is de- 
termined. Injection through an end cap electrode is more favorable 
than ring electrode injection. It is also shown that in the absence of 
collisions injection through the gaps between the electrodes of the 
quadrupole ion trap is not feasible. The process of moderating high- 
energy ions by a thin foil before trapping and the various mecha- 
nisms of energy reduction after trapping are discussed. 


20794 Determination of gas temperature and density by 
measuring ultraviolet gas absorption at two wavelengths. 
Wampler, F.B.; Gentry, R.A. (University of California, Los 
Alamos Scientific Laboratory, P. O. Box 1663, Los Alamos, 
New Mexico 87545). W-7405-ENG. 36. Journal of Applied 
Physics ; 52: No. 3, 1583(Mar 1981). 

A technique is described which demonstrates how deploy- 
ment of two different uv wavelengths may be utilized in absorption 
measurements to simultaneously derive both the temperature and 
number density of a gas. A mathematical formulation is presented 
which defines how one can estimate the sensitivity of the tech- 
nique. 


20795 High-resolution analytical electron microscopy. 
Carpenter, R.W. (Center for Solid-State Sciences of Arizo- 
na State University). Physics Today ; 34: No. 3, 34-44(Mar 
1981). 

One can use elastically and inelastically scattered electrons 
and x rays from a sample illuminated by an electron beam to deter- 
mine the composition and structure of extremely small regions of 
the sample. 


20796 General considerations for a laboratory EXAFS fa- 
cility. Knapp, G.S.; Georgopoulos, P. (Materials Science 
Division, Argonne National Laboratory, Argonne, IL 
60439). AIP (American Institute of Physics) Conference Pro- 
ceedings ; 64: No. 1, 2-20(Dec 1980). (CONF-800487—). 

From Workshop on laboratory EXAFS sources; Seattle, 
WA, USA (28 Apr 1980). 

In this paper a complete laboratory system capable of 
making high quality EXAFS meaurements will be described. A dis- 
cussion will be given of the design of an EXAFS spectrometer, 
how to achieve an optimum combination of intensity and resolu- 
tion, the range of energies which are practical to take EXAFS pat- 
terns, the elimination of errors caused by characteristic lines, detec- 
tor systems, and the computer requirements to obtain and analyze 
the data. (AIP) 


20797 Evaluation of focusing monochromators for an 
EXAFS spectrometer. Heald, S.M. (Brookhaven National 
Laboratory, Upton, NY 11973). AIP (American Institute of 
Physics) Conference Proceedings ; 64: No. 1, 31-38(Dec 1980). 
(CONF-800487—). 

From Workshop on laboratory EXAFS sources; Seattle, 
WA, USA (28 Apr 1980). 

Various focusing monochromators are compared and evalu- 
ated for use in an EXAFS spectrometer. For a line focus the 
Johann and Johansson cases are found to be most suitable. Obtain- 
ing a point focus is more difficult, with the best case appearing to 
be a singly bent mirror used in conjunction with the Johann or Jo- 
hansson crystals. 
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20798 (BDX—613-2591) Barrel alignment fixutre. Shee- 
ley, J.D. (Bendix Corp., Kansas City, MO (USA)). Apr 
1981. Contract AC04-76DP00613. 17p. NTIS, PC A02/MF 
AOl. 

Fabrication of slapper-type detonator cables requires bond- 
ing of a thin barrel over a bridge. Location of the barrel hole with 
respect to the bridge is critical: the barrel hole must be centered 
over the bridge with uniform spacing on each side. The new align- 
ment fixture permits rapid adjustment of the barrel position with re- 
spect to the bridge. The barrel is manipulated by pincer-type fin- 
gers which are mounted on a small x-y table equipped with mi- 
crometer adjustments. Barrel positioning, performed under a bin- 
ocular microscope, is rapid and accurate. After alignment, the mi- 
croscope is moved out of position and an infrared (IR) heat source 
is aimed at the barrel. A 5-second pulse of infrared heat flows the 
adhesive under the barrel and bonds it to the cable. Sapphire and 
Fotoform glass barrels have been bonded successfully with the new 
alignment fixture. Plastic shim stock barrels and machined or 
molded plastic barrels are not bondable because the IR heat source 
is too hot for these materials. 


20799 (LA—8629-MS) Chemistry of TATB and related 
compounds in sulfuric acid. Harris, B.W. (Los Alamos Na- 
tional Lab., NM (USA)). Mar 1981. Contract W-7405-ENG- 
36. 14p. NTIS, PC A02/MF AO1. 

Information on the chemical properties of 1,3,5-triamino- 
2,4,6-trinitrobenzene (TATB) in H2SO, is presented. The activation 
energy of the protonation process is 5.92 kcal/mole. The heat of 
reaction, AH, is approximately 0.8 kcal/mole. Cryoscopic and con- 
ductance measurements of _ 1,3,5-triamino-2,4-dinitrobenzene 
(TADNB), 1,3,5-triamino-2-chloro-4,5-dinitrobenzene (TACDNB), 
and TATB were compared to measurements of model compounds. 
The source and number of hydrogen atoms attached to basic 
groups and to the ring were determined. At a concentration of 0.1 
M in H2SO;, TATB, TADNB, and TACDNB exhibited two basic 
reacting sites per compound. Reacting sites are concentration de- 
pendent and protons are donated from H2SO,. 


20800 (LA-UR—81-203) Detonation-wave interactions. 
Mader, C.L. (Los Alamos Scientific Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 10p. (CONF-810602—2). 
NTIS, PC A02/MF AO1. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

The interaction of laterally colliding, diverging, cylindrical 
detonation waves in PBX-9404 has been studied using the radio- 
graphic machine PHERMEX and the two-dimensional, reactive 
Lagrangian hydrodynamic code 2DL. The experimentally observed 
flow could be numerically reproduced using the Forest Fire hetero- 
geneous shock initiation burn model which permits realistic numeri- 
cal simulation of the burning region of regular and diverging deto- 
nation waves, and the interacting detonation waves undergoing reg- 
ular and Mach reflection. The interaction of two, three, and five 
colliding, diverging spherical detonation waves in PBX-9404 has 
been numerically modeled using the three-dimensional, reactive Eu- 
lerian hydrodynamic code 3DE. The size and magnitude of the 
high pressure double, triple, quadruple, and quintuple interactions 
depends significantly upon the number and relative locations of ini- 
tiators. The initiation of propagating detonation in the insensitive 
explosive PBX-9502 by triple shock-wave interaction resulting from 
three initiators has been studied using the 3DE code with Forest 
Fire kinetics. 


20801 (LA-UR—81-675) Aquarium tests on aluminized 
ANFO. Goldstein, S.; Johnson, J.N. (Los Alamos Scientific 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 8p. 
(CONF-810602—9). NTIS, PC A02/MF AOlI. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 
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Aquarium test data are presented on commercially available 
ANFO and 7.5 wt % aluminized ANFO in 10-cm-i.d. clay pipe. 
The data obtained on the aluminized product show only sight mea- 
surable improvement in performance over the nonaluminized prod- 
uct, possibly because of inadequate control on initial sample densi- 
ty. Therefore, additional experiments were conducted on alumi- 
nized ANFO mixtures of our own composition to control initial 
sample density, aluminum concentration, and aluminum particle 
size. Direct measurement of shock pressures in the water were 
made with lithium niobate pressure transducers ~ 28 cm from the 
charge. These tests show that the addition of aluminum (average 
particle size < 100 ym) increases the peak pressure by more than 
50% for the addition of 11 wt % aluminum to a standard (94/6) 
ANFO mixture. Tests conducted on 19 wt % aluminum showed a 
slightly smaller increase in peak pressure, indicating some optimal 
aluminum concentration for maximum shattering efficiency in blast- 
ing applications. 


20802 (LA-UR—81-695) Numerical modeling of shock- 
sensitivity experiments. Bowman, A.L.; Forest, C.A.; 
Kershner, J.D.; Mader, C.L.; Pimbley, G.H. (Los Alamos 
Scientific Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 9p. (CONF-810602—12). NTIS, PC A02/MF AOl1. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

The Forest Fire rate model of shock initiation of heteroge- 
neous explosives has been used to study several experiments com- 
monly performed to measure the sensitivity of explosives to shock 
and to study initiation by explosive-formed jets. The minimum 
priming charge test, the gap test, the shotgun test, sympathetic det- 
onation, and jet initiation have been modeled numerically using the 
Forest Fire rate in the reactive hydrodynamic codes SIN and 2DE. 


20803 (LA-UR—81-739) Corner-turning in TATB. Cox, 
M.; Campbell, A.W. (Los Alamos Scientific Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 10p. (CONF- 
810602—13). NTIS, PC A02/MF AO1. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

Descriptions are given of two tests for measuring the tend- 
ency of a point-initiated detonation wave to diverge so as to propa- 
gate at right angles to the axis of initiation (turn the corner). These 
tests were used to study the effects of initiator diameter and of ac- 
ceptor temperature and density on the corner-turning distance in 
self-boosted PBX-9502 (95 wt % TATB/5 wt % Kel-F800). Meas- 
urements were made of the radial distance at which corner-turning 
was achieved, and the volume of undetonated explosive was calcu- 
lated. Generally, the corner-turning distances increased with in- 
crease in the density and with decreases in the initiator diameter 
and the temperature. Both high densities and low temperatures 
caused anomalous and significant changes in corner-turning radius 
and the volume of the dark (largely undetonated) region. 


20804 (LA-UR—81-839) Burning and detonation. Forest, 
C.A. (Los Alamos Scientific Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 10p. (CONF-810602—21). NTIS, PC 
A02/MF AOl1. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

The effect of confined burning explosive abutting nonburn- 
ing explosive in a variety of one-dimensional geometries has been 
studied by numerical simulation, demonstrating the effects of con- 
finement, burning rate, and shock sensitivity. The model includes 
porous bed burning, compressible solids and gases, shock-induced 
decomposition with possible transition to detonation, and constant 
velocity ignition waves. Two-phase flow, gas relative to solid, is 
not allowed. Because the shock sensitivity of an explosive changes 
with explosive density and because such experimental data is rarely 
available over a range of densities, a method for the calculation of 
the density effect on the initial-shock-pressure, distance-to-detona- 
tion (wedge test) measure of shock sensitivity is given. The calcula- 
tion uses the invariance with density of the shock particle velocity 
as a function of time to detonation, and the experimental data at 
some high density. 
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20805 (LA-UR—81-865) Precursors in detonations in 
porous explosives. Spaulding, R.L. Jr. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 1 Ip. 
(CONF-810602—22). NTIS, PC A02/MF AO1. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

Photographs of detonation waves in low-density HMX and 
PETN, made with an image-intensifier camera, show a brilliant 
band of light in front of the pressure jump. The radiation tempera- 
ture is estimated to be 12,000 to 14,000°K. The spectrum of this 
light is continuous. A quartz gauge shows a gradual buildup of 
pressure from the material producing the light. The material has 
little effect on the propagation of detonation. Further observations, 
using pellets of plastic-bonded HMX and single crystals of PETN, 
show that the material thrown off the free surface is transparent, 
with a leading edge moving at approximately 20 mm/ys. Collision 
of this material with polymethyl methacrylate (PMMA) produces a 
brilliant light with a spectrum that is initially a narrow H/sub a/ 
line. Quartz gauges measure the rate of pessure buildup of this ma- 
terial. 


20806 (MHSMP—81-4) Effect of particle size on 
strength of low chlorine TATB formulations . Osborn, A.G-.; 
Duncan, A.A.; Stallings, T.L.; Johnson, H.D. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). May 
1981. Contract AC04-76DP00487. 23p. NTIS, PC A02/MF 
AOl. 

Five TATB/Kel-F formulations made from low chlorine 
TATB mixtures of different particle size were evaluated for physi- 
cal properties using the diametric disc screening test. Preliminary 
results indicate that particle size influences physical properties. 


20807 (MHSMP—81-26) HMX/TATB/binder develop- 
ment. Stallings, T.L.; Osborn, A.G.; Schaffer, C.L.; 
Crutchmer, J.A. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). May 1981. Contract AC04- 
76DP00487. 10p. NTIS, PC A02/MF AOl1. 

The processing and sensitivity characteristics of three HMX/ 
TATB/Binder formulations were investigated. Viton A, Kraton G 
1650, and Estane 5702-F1 binders were studied. The thermal stabili- 
ties of these compositions are near those of HMX/binder formula- 
tions, whereas impact, skid and friction sensitivity levels are less 
than HMX compositions, but greater than those of TATB/binder 
systems. 


20808 (SAND—80-2116C) Numerical simulation of deto- 
nation failure in nitromethane. Kipp, M.E.; Nunziato, J.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 9p. (CONF-810602—6). NTIS, 
PC A02/MF AOl. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

Detonation failure in the homogeneous liquid explosive ni- 
tromethane has been observed experimentally in a wide variety of 
confining geometries. However, numerical simulation of these fail- 
ure situations with a wave propagation code has been essentially 
non-existent due to the large differences between the critical diame- 
ter and the length of the reaction zone - characteristic dimensions 
which differ by about two orders of magnitude. This inability to 
spatially resolve both the reaction zone and geometries of signifi- 
cant size has led us to propose a new numerical technique, based on 
the stability criterion for rate-type material models, in which only 
temporal resolution of the reaction zone is required. Using an im- 
proved model for nitromethane, we have carried out a series of 
two-dimensional calculations which illustrate the utility of the pres- 
ent approach in predicting a wide range of experimental observa- 
tions. Of particular computational significance is the removal of the 
difficulty requiring spatial resolution of the reaction zone, so that 
problems of practical size can be analyzed with existing computer 
capabilities. 


20809 (SAND—80-2200C) Role of air and other gases in 
flyer-plate initiation of explosives. Harlan, J.G.; Rice, J.K.; 
Rogers, J.W. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76CP00789. Sp. (CONF- 
810602—1). NTIS, PC A02/MF AOl1. 
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From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

Previous experiments using flying-plate devices for measur- 
ing the shock sensitivity of explosives showed that with vacuum 
conditions in the barrel of the device the detonation initiation 
threshold was 5 to 10% lower in terms of flyer-plate velocity and 
impact pressure than with air in the barrel. Therefore, a study was 
undertaken to measure the effects of air and other gases in these 
devices. The procedures and equipment are described. It was deter- 
mined that the primary effect of gases in these devices is to change 
the initiation sensitivity through compression of the acceptor prior 
to impact of the flying plate. (LCL) 


20810 (SAND—80-2305C) Short-pulse shock initiation of 
granular explosives. Setchell, R.E. (Sandia National Labs., 
Albuquerque, NM _ (USA)). 1981. Contract AC04- 
76DP00789. 9p. (CONF-810602—17). NTIS, PC A02/MF 
AOl. 

From 7. symposium on detonation; Annapolis, MD, USA (19 


Jun 1981). 
An experimental investigation has examined how different 


rates of unloading affect the release of chemical energy in a granu- 
lar explosive experiencing transient shock compression. A com- 
pressed-gas gun was used to generate two types of short-pulse 
shocks in the explosive PBX-9404. A shock pressure of 3.2 GPa 
sustained for 0.37 us was produced in both cases, but differences in 
flyer-plate properties resulted in different unloading histories. In 
one case the impact interface was rapidly unloaded by the initial 
release wave, while in the second case the unloading required mul- 
tiple release waves over several microseconds. A VISAR system 
was used to observe the evolution of these two waves for distances 
up to 10 mm. The recorded waveforms showed that the unloading 
rates had a dominant effect on chemical energy release and growth 
towards detonation. This effect is important for considerations of 
critical impact criteria, and should provide a strong test for predic- 
tive shock-initiation models. 


20811 (SAND—80-2372) Study of factors which influence 
the shock-initiation sensitivity of hexanitrostilbene (HNS). 
Schwarz, A.C. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1981. Contract AC04-76DP00789. 23p. NTIS, 
PC A02/MF AOl1. 

An experimental program was conducted to study factors 
which influence the shock initiation sensitivity of hexanitrostilbene 
(HNS). The six factors evaluated were: (1) powder morphology, (2) 
sample density, (3) test temperature, (4) sample length, (5) diameter 
of the impacting flyer, and (6) duration of the input stimulus. In ad- 
dition, the effect of pressure duration, tau, was assessed on the initi- 
ation sensitivity of an extrudable explosive (LX-13) and of hexani- 
troazobenzene (HNAB) for comparison with that of superfine hex- 
anitrostilbene (HNS-SF). The impact stimulus was provided by a 
polyimide flyer 1.57 mm in diameter propelled by an electrically 
excited bursting foil. Flyer velocity determined impact pressure, P 
(3 to 20 GPa), and flyer thickness the shock duration, tau (0.010 to 
0.150 ps), the pulse shape being rectangular. Powder morphology 
was the most significant factor to influence the initiation sensitivity 
of HNS; with 0.035-us pulses the smallest particle-sized HNS had a 
threshold pressure for initiation which was 50% of that required for 
the coarser HNS-II. Other factors which lowered the threshold 
pressure were: lower sample density, elevated test temperature, and 
larger diameter flyers. HNS-SF showed a shorter growth-to-deto- 
nation distance (GTDD) than HNS-I; the GTDD was 0.56 mm at 
an impact pressure of 7.3 GPa. Pulse duration affected the thresh- 
old pressure with each explosive behaving in its own characteristic 
manner; a P-tau characterization is essential, therefore, for all ex- 
plosives of interest and should include values of tau which are 
equivalent to pulse durations expected in service. 


20812 (SAND—81-0016C) Shock initiation sensitivity of 
hexanitrostilbene (HNS). Schwarz, A.C. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. Sp. (CONF-810602—4). NTIS, PC A02/MF 
AOl. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

Experiments were conducted to study the influence oi 
powder morphology, sample density, diameter of the impacting 
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flyer and duration of the stimulus on the shock initiation sensitivity 
of the high explosive, hexanitrostilbene. The shock stimulus was 
provided by a polyimide flyer accelerated by an electrically-ex- 
ploded, metallic foil. Impact pressure (P) was controlled between 
3.8 and 9.8 GPa and pulse duration (tau) was nominally 0.035 ps 
except for the last experiment where pulse duration varied. Powder 
morphology significantly influenced the shock amplitude required 
for initiation with the finest-particle HNS requiring the least pres- 
sure, 6.3 GPa, and exhibiting the sharpest threshold. Both a reduc- 
tion in density of HNS, from 1.60 to 1.30 Mg/m*, and an increase 
in flyer diameter affected a reduction in impact velocity (or pres- 
sure) needed to induce detonation. The line which separates deton- 
tion from non-detonation is expressed by P*? * tau = constant for 
tau between 0.01 and 0.10 ys; for longer pulses the initiation crite- 
rion becomes one of constant pressure. 


20813 (SAND—81-0411) Characterization and perform- 
ance of thirteen boron/calcium chromate pyrotechnic blends. 
Rogers, J.W. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1981. Contract AC04-76DP00789. 84p. NTIS, 
PC AOS/MF AOl1. 

A study of special 20/80 wt % B/CaCrO, pyrotechnic 
blends designed to determine which properties of the powders are 
important in determining pyrotechnic performance is presented. 
The effects of particle size, surface area, magnesium impurity, and 
surface properties on burn rate, hot wire and electrostatic ignition 
sensitivity and compaction behavior have been determined using a 
variety of techniques. The data indicate that small boron particle 
sizes (high boron surface areas) and/or better fuel-oxidizer coating 
tend to increase burn rate, lower hot wire ignition energies, and in- 
crease electrostatic ignition (spark) sensitivity. On the other hand, 
larger CaCrO, particle sizes (for a constant boron particle size) 
tend to increase hot wire and electrostatic ignition sensitivity while 
decreasing the burn rate. No correlation between magnesium impu- 
rity and any performance characteristic was observed, though calo- 
rific Output was not determined. Backup analytical work, moisture 
uptake, and drying of the blends are discussed and a short section 
on compatibility is included. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 20870 


20814 (LA—8670-PR) Laboratory and field studies lated 
to the radionuclide migration project. Progress report, Octo- 
ber 1, 1979-September 30, 1980, Daniels, W.R. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Feb 1981. Contract 
W-7405-ENG-36. 27p. NTIS, PC A03/MF AOl1. 

FY-1980 laboratory and field studies related to the Radionu- 
clide Migration project are described. Results are presented for ra- 
diochemical analyses of water samples collected from the RNM-1 
well and the RNM-2S satellite well at the Cambric site. Data are 
included for tritium, Kr, %Sr, '°7Cs, '*°I, and what is tentatively 
identified as '°°Ru. The time of arrival of the maximum-concentra- 
tion tritium peak at RNM-2S is estimated as August 1, 1981 with an 
uncertainty of 45 days. Laboratory studies emphasize the sorptive 
behavior of tuff and its dependence on atmosphere, groundwater 
composition, and mineralogy. Results from batch measurements and 
crushed-rock and whole-core column studies are presented. 


20815 (SAND—81-0784) Field comparison of the Kistler 
303 and the Q-Flex 1100 and 120 accelerometers. Vortman, 
L.J. (Sandia National Labs., Albuquerque, NM (USA)). Apr 
1981. Contract AC04-76CP00789. 25p. NTIS, PC A02/MF 
AOl. 

Three orthogonal components of acceleration were meas- 
ured by three canisters, one containing Kistler 303 accelerometers, 
one Q-Flex 1100 accelerometers, and the other Q-Flex 1200 acce- 
lerometers. Measurements were made of ground motion from six 
different nuclear weapons tests with the three canisters located at 
the same station. The results from nine separate gages and associat- 
ed measuring equipment were processed through the same data 
processing system, integrated to provide velocity and displacement, 
and combined into vector sums of the ground motion experienced 
by each canister. The differences in peak vector acceleration, ve- 
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locity, and displacement were too small to justify a choice of one 
type of instrument over another on that basis alone. 
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20816 (UCRL—53098) National Seismic Stations trans- 
ducers and filters. Rodgers, P.W.; Hummell, M. (Lawrence 
Livermore National Lab., CA (USA)). 13 Jan 1981. Con- 
tract W-7405-ENG-48. 25p. NTIS, PC A02/MF AOl1. 

The National Seismic Stations (NSS) instruments are being 
developed for seismic monitoring of regional and teleseismic events. 
They consist of two 3-component, broadband, borehole seismo- 
meters: the KS-36000 and the S-700, which is the backup for the 
KS-36000. Output is divided into frequency bands to reduce data 
loss due to saturation. Complete block diagrams of the KS-36000 
and S-700 NSS seismometers and filters are presented. Both open- 
loop and closed-loop steady-state amplitude and phase curves are 
given. Without band-pass filters (but with shaping filters) the KS- 
36000 has a flat (i.e., between the -3dB points) velocity sensitivity 
from 0.03 to 23 Hz. With its shaping filters, the S-700 is flat from 
0.2 to 40 Hz. The structure of the three band-pass filters (LP, MP, 
and SP) is superimposed on these velocity sensitivities. Passbands of 
the resulting overall velocity sensitivity for the KS-36000 are as fol- 
lows: LP band = 0.01-0.05 Hz, MP band = 0.02-1.3 Hz, and SP 
band = 1-10 Hz. Step-function responses and phase and group 
delays are given for each of the bands. The MP-band step response 
is oscillatory due to its sharp, high-frequency cutoff, but an MP- 
band filter with a less abrupt cutoff eliminates the oscillation. To 
generate typical NSS output seismograms, velocity inputs from four 
representative seismic events were used: an underground nuclear 
test (A = 3.6°), a regional earthquake (A = 20°), a local earthquake 
(A = 1.5°), and a teleseismic earthquake (A = 123°). The velocity 
inputs for these events were obtained from the LLNL digital seis- 
mic network (DSS) around the Nevada Test Site (NTS). The seis- 
mograms resulting from each of the bands were satisfactory, al- 
though the low-frequency corner of the MP band should be in- 
creased in frequency to 0.08 Hz. 
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20817 Wind speeds in two tornadic storms and a tornado, 
deduced from Doppler Spectra. Zrnic, D.; Istok, M. (Nation- 
al Severe Storms Laboratory, Norman, Oklahoma 73069). 
Journal of Applied Meteorology ; 19: No. 12, 1405-1415(Dec 
1980). 

Doppler spectra of a tornado were collected with a radar 
having a large unambiguous velocity range, +- 91 m s~*. Thus for 
the first time a presentation of nonaliased spectra was possible, 
showing direct measurement of radial velocities. By fitting the tor- 
nado model spectrum to data, the radius of maximum winds and 
tornado center location are deduced. Tornado spectral signature is 
defined as a double peak, symmetric with respect to the mean wind 
spectrum. Histograms of maximum measured wind speeds (from 
spectrum skirts) for two tornadic storms are obtained, and the 
histograms of velocity difference (between the left and right spec- 
trum skirt) suggest that smaller scale turbulence (< 500 m) is princi- 
pally responsible for spectrum broadness. 


5001 Basic Studies 


REFER ALSO TO CITATION(S) 19880, 20571, 20852, 21031 


20818 (ANL/EES-TM—132) Short-term nitrogen dioxide 
modeling: currently available models and the applications and 
development needed for energy assessment. Chun, K.C. (Ar- 
gonne National Lab., IL (USA)). Nov 1980. Contract W-31- 
109-ENG-38. 39p. NTIS, PC A03/MF AOl1. 

The rapid increase in US coal consumption projected for the 
near future is likely to result in, among other things, increased con- 
centrations of nitrogen dioxide and other nitrogenous pollutants in 
the ambient atmosphere. The design and siting of new coal utiliza- 
tion facilities could be constrained by the potential promulgation of 
a short-term ambient air quality standard for nitrogen dioxide and 
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by other regulations. To assess the extent and pattern of such con- 
straints, appropriate air quality models for short-term nitrogen diox- 
ide levels are needed. As an initial step in developing models capa- 
ble of emissions from coalburning electric utility and industrial 
point sources, this report: (1) discusses multiple interdependent fac- 
tors that affect local short-term concentrations of nitrogen dioxide 
such as meteorology, air quality, and the characteristics and distri- 
bution of emission sources of nitrogen dioxide precursors; (2) evalu- 
ates the utility and limitations of existing air quality models for ni- 
trogen dioxide, including empirical, mechanistic and empirico- 
mechanistic models; and (3) suggests an approach for applying and 
developing relatively simple models for predicting short-term con- 
centrations of nitrogen dioxide in assessments of regional and na- 
tional energy development. 


20819 (BNL—29228) Comparison of system-2000 and 
Scientific Information Retrieval (SIR) in a specific scientific 
application. Evans, V. (Brookhaven National Lab., Upton, 
NY (USA)). 1981. Contract AC02-76CHO00016. 42p. 
(CONF-810361—1). NTIS, PC A03/MF AO1. 

From ASTUTE spring conference; Austin, TX, USA (25 
Mar 1981). 

This paper compares specific procedures of two data base 
management system available at Brookhaven National Laboratory, 
System-2000 (S2K) and Scientific Information Retrieval (SIR). The 
computer on which these reside is a CDC-6600 and the operating 
system is NOS-BE level 488. For this comparison study a new S2K 
data base and a SIR data base were created using a subset of the 
actual raw data from the original Acid Rain data base. Identical 
data was loaded in both data bases and the procedures followed 
were duplicated as closely as possible on both. All jobs were run in 
batch mode to get accurate statistics on computer time and re- 
sources. This paper does not try to compare the two data base 
management systems exhaustively, but rather discusses the results 
of certain specific procedures in terms of computer resources and 
the ease of implementing these procedures from the user's stand- 
point. 


20820 (CONF-780422—(Vol.1), pp 184-200) Role of nat- 
ural radiation environment in earth sciences. Vohra, K.G. 
(Bhabha Atomic Research Centre, Bombay, India). 1980. 
NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Natural ionizing radiations play an important role in a wide 
spectrum of earth sciences, including meteorology, geophysics, hy- 
drology, atmospheric physics, and atmospheric chemistry. The 
nature and distribution of ionizing radiation sources and natural ra- 
dionuclides in the atmospheric environment are summarized. The 
present status of the use of natural radioactive tracers for atmos- 
pheric studies is discussed. The effect of ionization produced by 
natural radiation sources on atmospheric electricity, the relationship 
of electrical and meteorological variables, and the possible effects 
of man-made releases of “Kr are considered. Experimental evi- 
dence is presented for the production of condensation nuclei by the 
combined effects of radon and sulfur dioxide. 


20821 (CONF-780422—(Vol.1), pp 226-241) Use of nat- 
ural radioactive tracers for the determination of vertical ex- 
changes in the planetary boundary layer. Druilhet, A.; Gue- 
dalia, D.; Fontan, J. (Univ. Paul Sabatier, Toulouse, 
France). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Methods for determining the vertical exchange coefficients 
in the planetary boundary layer using the natural radioactive trac- 
ers radon (7Rn), thoron (7°Rn), and ThB(?!*Pb) are presented 
here. Thoron (T/sub 1/2/ = 54 sec) was used for the surface layer. 
The main results are given for two applications: vertical exchange 
studies above a flat country and inside a vegetable canopy. Owing 
to its lifetime, radon can be used for the nocturnal stabilities that 
have an important concentration increase near the ground. For the 
planetary layer (0 to 2000m), ThB(T/sub 1/2/ = 10.6 hr) was 
mainly used. 
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20822 (CONF-780422—(Vol.1), pp 242-255) Variation of 
vertical atmospheric stability by means of radon meas- 
urements and of sodar monitoring. Guedalia, D.; Druilhet, 
A.; Fontan, J.; N’tsila, A. (Univ. Paul Sabatier, Toulouse, 
France). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Continuous measurements of radon at ground level are used 
to infer variations in equivalent mixing height and atmospheric ver- 
tical stability. Simultaneous determinations of the height of the in- 
version layer, when present, permit, with the use of sodar tech- 
niques, the estimation of radon flux from the ground and of the ver- 
tical diffusion coefficient. The two sets of data often indicate similar 
variations in mixing height. 


20823 (CONF-780422—(Vol.1), pp 256-258) Experimen- 
tal tests of turbulent diffusion models by high-resolution 
gamma-ray spectroscopy of radon daughters. Shapiro, M.H. 
(California State Univ., Fullerton). 1980. NTIS, PC A99/ 
MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A number of turbulent diffusion models currently are used to 
predict the behavior of trace quantities of radioactive nuclides and 
other pollutants in the atmosphere. Since the various turbulent dif- 
fusion models predict widely differing ranges of radon daughter 
isotope ratios in the first few tens of meters of the lower atmos- 
phere, we have found that measurements of ?'*Bi/?*Pb ratios at 
these heights provide a very sensitive test of these models. The use 
of high-resolution gamma-ray spectroscopy facilitates the rapid 
analysis of relatively large numbers of atmospheric samples, so that 
the range of variation in radon daughter isotope ratios at a given 
location can be firmly established. 


20824 (CONF-780422—(Vol.1), pp 308-326) Radon-222 
as an indicator of continental air masses and air mass bound- 
aries over ocean areas. Larson, R.E.; Bressan, D.J. (Naval 
Research Lab., Washington, DC). 1980. NTIS, PC A99/MF 
AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Radon (???Rn) has proven to be an excellent indicator of the 
continental nature of over-ocean air and air mass boundaries. 
Radon is almost exclusively of continental origin, and low-level 
real-time monitoring is possible with our improved radon measure- 
ment techniques. The transition from continental to maritime air in 
offshore and onshore winds is rather obvious and can easily be es- 
tablished near large islands or continents as an order-of-magnitude 
change in radon concentration from a few tens of picocuries per 
cubic meter or more to a few picocuries per cubic meter or less. 
Sharply changing radon concentrations are usually associated with 
frontal areas. Our data have offered insights into air movements, 
and hence transport of continental materials and pollutants over 
oceanic areas. 


20825 (CONF-780422—(Vol.1), pp 405-414) Use of lead- 
210 and polonium-210 as tracers of atmospheric processes. 
Nevissi, A.; Schell, W.R. (Univ. of Washington, Seattle). 
1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The inputs of ?!°Pb and 7!°Po have been measured in two 
marine environments to trace atmospheric processes. Precipitation 
and dry fallout samples were collected monthly at Seattle, Wash., 
over a period of 4 years, and air filter samples were collected bi- 
weekly at the ground level on Amchitka Island, Alaska, over a 
period of 3 years. The results for both stations show that ??°Pb un- 
dergoes seasonal variations in surface deposition with minimum 
values in relatively dry months of summer and maximum values in 
the fall or winter. The seasonal variations of ?!°Pb are attributed to 
several factors including: 7!°Pb content of the air masses involved, 
changes in the meteorological conditions, and local input of 7!°Pb 
as a result of radon exhalation and soil resuspension. 
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20826 (UCID—18874) ASCOT data from the 1979 field- 
measurement program in Anderson Creek Valley, California. 
Gudiksen, P.H. (ed.). (Lawrence Livermore National Lab., 
CA (USA)). Dec 1980. Contract W-7405-ENG-48. 660p. 
(ASCOT—80-9). NTIS, PC A99/MF AO1. 

This report on nocturnal drainage winds (flows) in the An- 
derson Creek valley of northern California represents the results of 
a multilaboratory effort for a Department of Energy program 
known as Atmospheric Studies in Complex Terrain (ASCOT). 
Conducted in July 1979, its purposes were to gain insight into the 
characteristics of drainage winds and to obtain logistical experience 
for a more comprehensive series of experiments planned for Sep- 
tember 1980. The data listings include measurements from acoustic 
sounders, meteorological towers, pilot balloons, tethersondes, tem- 
perature and wind surveys, lasers and optical anemometry, and neu- 
tral-lift balloon, smoke, and fluorescent-particle releases. 


20827 (UCRL—83709) One-dimensional coupled trans- 
port and chemical kinetics models of the stratosphere. Chang, 
J.S.; Wuebbles, D.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Dec 1979. Contract W-7405- 
ENG-48. 18p. (CONF-7910225—1). NTIS, PC A02/MF 
AOl. 

From NATO advanced study institute on stratospheric 
ozone; Aldeia das Acoteias, Portugal (1 Oct 1979). 

One-dimensional coupled transport and chemical kinetics 
modes have been one of the basic research tools in theoretical stud- 
ies of the stratosphere in recent years. In fact, much of the current 
knowledge about the chemical structure of the stratosphere and the 
processes governing it have been derived with the help of one-di- 
mensional model calculations. In addition, analyses of man’s poten- 
tial influence on stratospheric ozone have been primarily done with 
the aid of one-dimensional models. In this paper, we will analyze 
and describe the one-dimensional coupled transport and kinetics 
model and its components; examine its basis and the concepts that 
led to its development; and discuss its capabilities and limitations. 


5002 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 19775, 19902, 20615, 20826, 20873, 20875, 
21112 


20828 (BDX—613-2602) Environmental summary for cal- 
endar year 1980. (Bendix Corp., Kansas City, MO (USA)). 
Apr 1981. Contract AC04-76DP00613. 20p. NTIS, PC A02/ 
MF AOl. 

Air and water quality in the Kansas City Plant environment 
were monitored and results are reported for calendar year 1980. 
Environmental monitoring for significant non-radioactive pollutants 
was conducted to allow evaluation of effluent effects on the envi- 
rons of the Federal Complex. The monitoring data were compared 
to appropriate standards and guidelines. Ambient air and surface 
water analyses have shown no discernible effects on the environ- 
ment from plant dischargers. In regard to land quality surveillance, 
all hazardous waste generated at the plant is transported off-site for 
disposal by licensed commercial subontractors in accordance with 
federal and state hazardous waste management regulations. PCB- 
contaminated wastes generated as a result of process upsets, result- 
ing in contained spills and leaks from two on-site heat-transfer sys- 
tems, were disposed of in an EPA-approved landfill facility. (JGB) 


20829 (BNL—29322) User access to the MAP3S source 
emissions inventory. Benkovitz, C.M.; Evans, V.A. (Brook- 
haven National Lab., Upton, NY (USA)). Mar 1981. Con- 
tract AC02-76CH00016. 74p. NTIS, PC A04/MF AOl1. 

An emissions inventory based on data obtained from the Na- 
tional Emissions Data System (NEDS), the Federal Power Com- 
mission (FPC), Environment Canada, and other agencies was com- 
piled by the MAP3S Central Data Coordination at Brookhaven Na- 
tional Laboratory. Pertinent data was brought together, collated, 
and loaded into computerized data bases using SYSTEM 2000 as 
the data base management system. These data bases are available to 
interested users for interactive scanning or batch retrieval. The 
emissions inventory consists of two distinct sections: a point source 
inventory and an area source inventory. The point source inventory 
covers the continental US and Canada; information is kept at the 
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individual source level. The area source inventory covers the conti- 
nental US; information is kept on a county basis. Work is in prog- 
ress to obtain a Canadian area source inventory based on census di- 
visions. 


20830 (BNL—29324) Regional analysis of energy facility 
siting. Lipfert, F.W.; Meier, P.M.; Kleinman, L.I. (Brookha- 
ven National Lab., Upton, NY (USA). National Center for 
Analysis of Energy Systems). 1980. Contract AC02- 
76CHO00016. 37p. (CONF-801137—5). NTIS, PC A03/MF 
AOl. 

From Workshop on energy policy analysis; Urbino, Italy (3 
Nov 1980). 

This paper has examined some of the regional environmental 
parameters of energy facility siting, with emphasis on air quality 
impacts. An example of a siting optimization study was presented, 
and it was shown how difficult it presently is to specify an environ- 
mental objective function that is universally applicable. The impor- 
tance of regional background effects was discussed, and long-range 
transport models were used to analyze the relative importance of 
local and long-range impacts. 


20831 (CONF-800590—2) Environmental effects of space 
systems. Rote, D.M. (Argonne National Lab., IL (USA)). 
1980. Contract W-31-109-ENG-38. 13p. NTIS, PC A02/MF 
AOl. 

From AIAA international meeting and technical display 
global technology 2000; Baltimore, MD, USA (6 May 1980). 

The potential effects of large space systems, primarily the 
Satellite Power System (SPS), on the upper atmosphere, are re- 
viewed. From 56 to 500 km, the major contaminant sources are 
SPS microwave transmissions and rocket effluents. Although no 
significant effects have yet been found for microwave transmissions, 
deposition of rocket effluents causes compositional changes, most of 
which appear to be associated with the release of large amounts of 
water. The formation of ionospheric holes is an example of a modi- 
fication resulting from the injection of propellant exhaust in the F- 
region. From 500 to 36,000 km, rocket effluents and ion engine 
contaminants (primarily Ar*) could alter magnetospheric and plas- 
maspheric structure and dynamics. One of the major impacts of 
these alterations could be perturbation of Van Allen radiation belt 
stability, leading to changed radiation hazards to materials and per- 
sonnel. 


20832 (CONF-800590—3) SPS emissions and comparison 
with ambient loadings. Bauer, E.; Brubaker, K.L. (Institute 
for Defense Analyses, Arlington, VA (USA); Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
8p. NTIS, PC A02/MF AOI. 

From AIAA international meeting and technical display 
global technology 2000; Baltimore, MD, USA (6 May 1980). 

This paper provides an overview of propulsion injections 
into the atmosphere due to Satellite Power System (SPS) transpor- 
tation vehicles, and relates the magnitudes of these injections to the 
ambient burdens of the different chemical species. The significance 
of the different injections is discussed in terms of a dimensionless 
perturbation factor, the magnitude of which is a measure of the ex- 
pected concentration change relative to the existing ambient con- 
centration. 


20833 (CONF-800590—4) Tropospheric effects of satel- 
lite power systems. Brubaker, K.L.; Lee, J. (Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
10p. NTIS, PC A02/MF AOl1. 

From AJAA international meeting and technical display 
global technology 2000; Baltimore, MD, USA (6 May 1980). 

The construction and operation of a system of solar power 
satellites is expected to have a variety of effects on the troposphere. 
The launching of large space vehicles affects the air quality in the 
vicinity of the launch site, and the ground cloud associated with 
such a launch is known to stimulate the growth of water clouds 
under some circumstances. The transmission of power from satellite 
to the Earth's surface may affect certain meteorological parameters 
in the vicinity of the rectenna site. These and other effects are dis- 
cussed in reference to the proposed solar power satellite system. 
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20834 (CONF-810541—1) Practical measurement tech- 
nology for low-formaldehyde-concentration levels: applications 
to per ] itoring needs. Matthews, T.G.; Howell, 
T.C.; Hawthorne, A.R. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 3p. NTIS, PC 
A02/MF AOI. 

From EPA national symposium on monitoring hazardous or- 
ganic pollutants in air; Raleigh, NC, USA (1 May 1981). 

A formaldehyde (CH2O) monitoring program has been de- 
veloped at Oak Ridge National Laboratory to assist the Consumer 
Product Safety Commission in its deliberations concerning the use 
of urea-formaldehyde foam insulation materials and the possible de- 
velopment of an indoor air quality standard for formaldehyde. 
Low-cost monitoring technology for large-scale screening analysis 
of CH2O levels in domestic dwellings and near real-time instrumen- 
tation for inspectorate purposes has been developed. The applicabil- 
ity of the new methodologies to personnel monitoring needs includ- 
ing area monitors, personnel badges, and near real-time measure- 
ment techniques is now under investigation. 





20835 (CONF-810631—2) Seasonal patterns of sulfate 
and nitrate in precipitation in the United States. Bowersox, 
V.C.; Stensland, G.J. (Illinois State Water Survey, Cham- 
paign (USA)). 1981. Contract AS02-76EV01199. l6p. NTIS, 
PC A02/MF AOI. 

From 74. annual meeting of the Air Pollution Control Asso- 
ciation; Philadelphia, PA, USA (21 Jun 1981). 

Seasonal variations in precipitation SO,, NOs, and to some 
extent HsO were investigated along with emissions, air quality, and 
meteorological parameters to gain insight into the cycles of S and 
N compounds in the troposphere. Data for the eastern US from the 
National Atmospheric Deposition Program were used. Results 
show that precipitation SO, and HsO were higher during the warm 
months than during the cold months. Only in the southeast was the 
pattern for NOs similar. Results reported for seasonally summarized 
emissions, air and precipitation quality S, and meteorological pa- 
rameters were intercompared to infer the importance of seasonal 
variations in the transformation of atmospheric S. 


20836 (DOE/ET/05213—1) Ecological and environmen- 
tal data as under-utilized national resources: results of the 
TIE/ACCESS program. Armentano, T.V.; Loucks, O.L. (In- 
stitute of Ecology, Indianapolis, IN (USA)). Jun 1979. Con- 
tract AS05-76EV05213. 212p. NTIS, PC A10/MF AO1. 

The goal of The Institute of Energy (TIE) 1977 to 1979 
ACCESS program was to define the national need for ecological 
and environmental data and the extent to which present data docu- 
mentation and archiving are meeting this need. The principal steps 
focussed on current data documentation and research in govern- 
ment, private and academic sectors of the natural science technical 
community, particularly as they bear on the accessibility of envi- 
ronmental data to secondary users. The extent to which existing 
data services are satisfying the needs of data users also was empha- 
sized. The results indicate that the potential contributions which ex- 
isting data and models could make are not being achieved because 
of inconsistencies in data documentation, inadequate communication 
between data suppliers and data users, and a lack of overall coordi- 
nation of the data bases in national research and monitoring pro- 
grams. A nationally coordinated network is proposed which focus- 
es on regional data centers and ties together the hierarchy of data 
bases (national, state, and local) with the broad spectrum of poten- 
tial users. The network concept includes immediate development of 
a comprehensive catalog of data resources in each region, with 
later production of a data abstract journal as one of two methods 
for communicating between regional and local data centers and the 
user community 


20837 Catalytic oxidation of hydrocarbon fumes. Gith- 
ens, R.E.; Sowards, D.M. Wilmington, DE; Du Pont de Ne- 
mours (E.1.) and Company (1978). 10p. (CONF-781281—1). 

From Textile industry technology symposium; Williamsburg, 
VA, USA (5 Dec 1978). 

The efficiency of fixed bed vapor/solids catalyst beds has 
been determined and correlations are published to permit accurate 
design of catalyst beds. These designs have been used successfully 
in textile applications and others. All existing EPA Guidelines can 
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be met for the oxidation of hydrocarbon emissions if these design 
procedures are followed. The operating costs for fuel are substan- 
tially less than for thermal incineration. Both thermal and catalytic 
afterburners utilize heat recovery, recirculation, and stack gas 
economizers in the design of systems. 


20838 (DOE/PC/30298—T2) Soot formation in synthet- 
ic-fuel droplets. Second quarterly technical progress report. 
England, G.; Kramlich, J.; Payne, R. (Energy and Environ- 
mental Research Corp., Santa Ana, CA (USA)). Apr 1981. 
Contract AC22-80PC30298. 23p. NTIS, PC A02/MF AOl1. 

The main objective of this program is to provide detailed in- 
formation on methods of minimizing soot formation during synthet- 
ic liquid fuel combustion under conditions which minimize the for- 
mation of nitric oxides. The program comprises two main tasks, 
Fuel Screening Studies, and Flame Studies. The purpose of the first 
task is to investigate the impact of fuel properties on particulate 
production, to establish the importance of droplet size and examine 
atomizer effects, and to develop techniques for surrogate fuels pro- 
duction. In the second task, fundamental details of soot formation 
from synfuel droplet combustion will be investigated in variable slip 
velocity configurations. This report describes technical progress 
during the second three-month period of program effort (January- 
March 1981). During this period attention has continued to be fo- 
cussed on the design, construction and commissioning of experi- 
mental systems. The Task | tunnel furnace modification was com- 
pleted and made operational, and some preliminary fuel screening 
studies were carried out. Similarly, construction of the controlled 
flow droplet reactor was completed and efforts directed towards 
the design and testing of diagnostic systems. Details of this work 
are discussed. 


20839 (DOE/TIC—1017818) Laser-induced fluorescence 
technique to monitor H2S. Quarterly technical progress 
report, February 1, 1981-April 30, 1981. Wampler, F.B. (Los 
Alamos National Lab., NM (USA)). 1 May 1981. Contract 
W-7405-ENG-36. 9p. (PR—16023). NTIS, PC A02/MF 


AOl. 

Research progress is reported for the period February, 1981 
through April, 1981. A means of detecting H2S at the 0.1 ppM 
level via laser-induced fluorescence is being developed. Because the 
upper electronic states of H2S are repulsive, it is necessary to use a 
two-laser pump-probe technique. The first laser photodissociates 
H2S into HS and H. Subsequently, a probe dye laser is used to 
pump the HS ground-state radicals to their A?* state from which 
the radicals then fluoresce. (ACR) 


20840 (EML—390(App.)) Appendix to Environmental 
Measurements Laboratory. Environmental report. Toonkel, 
L.E. (USDOE Environmental Measurements Lab., New 
York). 1 May 1981. 435p. NTIS, PC A19/MF AO1. 

A description of the *Sr sampling network and available 
data for each site are presented. Data on the effects of changes in 
patterns of energy use on the chemical composition of wet and dry 
atmospheric precipitations and total deposition are reported. Results 
are reported for analyses of fission and activation product radioiso- 
topes and trace elements in airborne particles. Data on the monitor- 
ing of radiostrontium in milk and tap water since 1954 are summa- 
rized. A table of conversion factors and a table of radionuclides are 
also included. Separate abstracts for each of the first four sections 
were prepared for EDB/ERA/INIS. (JGB) 


20841 (EML—390(App.), pp B.1-B.147) Chemical com- 
position of atmospheric deposition. Appendix B. Feely, H.W.; 
Larsen, R.J. 1 May 1981. NTIS, PC A19/MF AO1. 

In Appendix to Environmental Measurements Laboratory. 
Environmental report. 

The effects of changes in patterns of energy use upon the 
major element and trace element chemical composition of precipita- 
tion, dry deposition and total deposition are being studied. Samples 
of wet, dry, and total deposition have been collected on a monthly 
basis at seven sites within the conterminous United States. The 
main objective is to gather data on the geographical differences and 
time trends in precipitation chemistry and in concentrations of pol- 
lutants in deposition. These will be related to changing rates of use 
of various fuels and especially to increasing rates of coal combus- 
tion 
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20842 (EPRI-EA—1788) Preliminary results from the 
EPRI Plume Model Validation Project: plains site. Interim 
report. Bowne, N.E.; Londergan, R.J.; Minott, D.H.; 
Murray, D.R. (TRC Environmental Consultants, Wethers- 
field, CT (USA)). Apr 1981. 128p. NTIS, PC AO7/MF AO1. 

The EPRI Plume Model Validation Project (PMV) is a con- 
tinuing effort designed to provide the data bases and analyses for 
rigorous operational and scientific validation of plume models. In 
this project the behavior and fate of buoyant plumes emitted from 
tall stacks are the foci of attention. To date, a network of 200 tracer 
samplers, 30 air quality samplers, two aircraft, two remote plume 
sensing devices, and a full complement of upper air and surface me- 
teorological sensors have been used to acquire data on plume be- 
havior and ground-level concentrations in the vicinity of an isolated 
power plant located in the plains of central Illinois. Similar or even 
more extensive measurements are planned for hilly and mountain- 
ous terrain conditions when the work at the plains’ site is complet- 
ed. The present report is intended as an interim and partial presen- 
tation of the first operational plume model validations completed 
under the PMV Project. Four Gaussian models commonly used for 
operational and regulatory purposes have been tested against meas- 
ured ground-level plume concentrations acquired during the 1980 
Spring and Summer seasons at the plains sites. Objective validation 
protocols and statistical methodologies developed for PMV have 
been employed in these tests of model performance. The results of 
these interim validation tests are described in this report. 


20843 (EPRI-EA—1788-SY) Preliminary results from the 
EPRI Plume Model Validation Project: plains site. Bowne, 
N.E. (TRC Environmental Consultants, Wethersfield, CT 
(USA)). Apr 1981. 49p. NTIS, PC A03/MF AOl1. 

The EPRI Plume Model Validation project (PMV) is a con- 
tinuing effort designed to provide the data bases and analyses for 
rigorous operational and scientific validation of plume models. In 
this project the behavior and fate of buoyant plumes emitted from 
tall stacks are the foci of attention. To date, a network of 200 tracer 
samplers, 30 air quality samplers, two aircraft, two remote plume 
sensing devices, and a full complement of upper air and surface me- 
teorological sensors have been used to acquire data on plume be- 
havior and ground-level concentrations in the vicinity of an isolated 
power plant located in the plains of central Illinois. Similar or even 
more extensive measurements are planned for hilly and mountain- 
ous terrain conditions when the work at the plains’ site is complet- 
ed. The present report is intended as an interim and partial presen- 
tation of the first operational plume model validations completed 
under the PMV project. Four Gaussian models commonly used for 
operational and regulatory purposes have been tested against meas- 
ured ground-level plume concentrations acquired during the 1980 
Spring and Summer seasons at the plains sites. Objective validation 
protocols and statistical methodologies developed for PMV have 
been employed in these tests of model performance. The results of 
these interim validation tests are elaborated in this Summary report, 
and are detailed in the accompanying full report. 


20844 (EPRI-EA—1909) Aircraft measurements of pol- 
lutants and meteorological parameters during the Sulfate Re- 
gional Experiment (SURE) program: Meteorology Research, 
Inc. Final report. Blumenthal, D.L.; Keifer, W.S.; Mc- 
Donald, J.A. (Meteorology Research, Inc., Santa Rosa, CA 
(USA)). Apr 1981. 230p. NTIS, PC Al1/MF AO1. 

Results of the aircraft measurements of pollutant and mete- 
orological parameters performed during the Sulfate Regional Ex- 
periment (SURE) are summarized. The purpose of the SURE was 
to obtain air quality and meteorological data for development and 
verification of models which describe the dispersion and transfor- 
mation of atmospheric sulfur compounds emitted from industrial 
sources in the northeastern United States. Airborne data from sev- 
eral instrumented aircraft were acquired to complement data ob- 
tained by a network of ground stations and to provide additional 
information about transport phenomena not available from ground 
data alone. The report describes the SURE aircraft program, loca- 
tions. dates, times of each sampling flight made, and analyses per- 
formed to date. 
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20845 (EPRI-EA—1912) Aircraft measurements of pol- 
lutants and meteorological parameters during the sulfate re- 
gional experiment (SURE) program: Research Triangle Insti- 
tute, Inc. Tommerdahl, J.B.; White, J.H.; Strong, R.B.; 
Sickles, J.E.; Saeger, M.L.; Worth, J.J.B. (Research Trian- 
gle Inst., Research Triangle Park, NC (USA)). Apr 1981. 
194p. NTIS, PC A09/MF AOl1. 

The purpose of the Sulfate Regional Experiment (SURE) 
was to obtain air quality and meteorological data for development 
and verification of models describing the nature and dispersion of 
atmospheric sulfur compounds emitted from industrial sources such 
as power plants. Airborne data from several instrumented aircraft 
were acquired to support ground-based data from a network of 
monitoring stations and to provide additional information about 
transport phenomena not available from ground station data alone. 
A twin-engine aircraft was equipped with instrumentation for moni- 
toring SO2, Os, NO, NO/sub x/, b/sub scat/, condensation nuclei, 
temperature, dew point, and turbulence. This aircraft was operated 
for approximately 40 hours of ambient air quality data-sampling 
during each of six two-week intensive monitoring periods spread 
over a one and one-half year period. Flights performed usually con- 
sisted of three spiral flights from near ground level to 3060 meters 
(10,000 feet). In addition, cross-country flights were conducted 
during later intensives under episode conditions. Data from all 
flights were processed by computer, and stored on magnetic tape. 
The flights performed during this program, the aircraft instrumenta- 
tion system used and conclusions reached during preliminary analy- 
sis of the data are described. SO2 and SO,/sup =/ were mostly 
confined between the surface and the top of the mixed layer and 
their measured concentrations correlated with those measured at 
nearby ground-level monitoring stations. Ozone was not confined 
to the mixed layer with 03 concentrations generally increasing 
above the mixed layer. Cross-country profiles of SO,/sup =/ 
showed marked variability over distances of less than 300km even 
though the gases (SO: and NO/NO/sub x/) were relatively uni- 
formly distributed over these distances. 


20846 (IDO—10091) Analysis of toluene toxicity and at- 
mospheric dispersion from an organic Rankine Bottoming 
Cycle System. Final report. (Iowa Univ., Iowa City (USA); 
Stanley Consultants, Washington, DC (USA)). Apr 1980. 
Contract AC07-761D01570. 28p. NTIS, PC A03/MF AOl1. 

It seems to be generally accepted that both neurological and 
histological changes due to toluene exposure are difficult to detect 
below the 100 to 200 ppM ranges, which are the current OSHA 
exposure limits. Adverse effects were noted in mammals in both in- 
halation and subcutaneous routes of exposure. Aquatic life is also 
affected with both teratogenic and lethal effects occurring as well 
as behavioral changes. Leaks from the Organic Rankine Bottoming 
Cycle facility were modeled in three scenarios. The first case as- 
sumed a leak rate of one pound per hour. This resulted in a maxi- 
mum concentration of 0.1 ppM, which is below the odor threshold 
and several times below the occupational exposure for 8-hour 
limits. Case 2 was the worst case situation when the entire amount 
of toluene is lost within a relatively small period of time. With a 
wind speed of 7 m per sec at a distance of .2 km, the maximum 
concentration for a 15 min exposure would be 23.2 ppM. In the 
Case 3 analysis, all of the toluene escaped into the PCM building 
and then slowly dispersed from there. Depending upon the length 
of time the leak rate occurred, odors would be detectable up to 300 
m from the plant and occupational exposure levels would be ex- 
ceeded at distances ranging from 45 to 160 m away. In summary, 
the potential exposures to toluene of both human and natural popu- 
lations is minimal, and would occur in most cases, at levels below 
accepted standards. (ERB) 


20847 (K/RA—102) Control of airborne nickel welding 
fumes by means of a vertical laminar air flow system. Helms, 
T.C. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 8 
Dec 1980. Contract W-7405-ENG-26. 16p. NTIS, PC A02/ 
MF AOl. 

The purpose of this study was to evaluate the effeciveness of 
a clean room facility with laminar air flow in the control of nickel 
fumes released from metal inert gas (MIG) and shielded metal arc 
(SMA) welding operations performed on mild steel using nickel 
filler materials. From data observed in these experiments, it appears 
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that the laminar flow clean room approach to controlling welding 
fumes can be successful in certain small table top welding oper- 
ations. However, almost any interferences that obstruct the down- 
ward airflow can result in eddy currents and subsequent build-up of 
fumes by entrapment. Airflow patterns differ significantly when 
comparing table top operations to welding on large cylindrical 
and/or doughnut shaped items. (JGB) 


20848 Environmental and climatic impact of coal utiliza- 
tion. Singh, J.J.; Deepak, A. (eds.). New York, NY; Aca- 
demic Press, Inc. (1980). 671p. (CONF-790458—). 

From Symposium on environmental and climatic impact of 
coal utilization; Williamsburg, VA, USA (17 Apr 1979). 

Complete texts of 32 papers and their ensuing discussions are 
included in this volume. Subject areas include: aerosol emissions 
from coal plants; gaseous emissions from coa! plants; and environ- 
mental impacts of coal plant emissions. Separate abstracts have 
been prepared for individual articles for inclusion in the Energy 
Data Base. (DMC) 


20849 Computer-controlled quadrupole mass spectrometer 
for automated environmental analysis. Wood, G.M.; Yeager, 
P.R. (Langley Research Center, Hampton, VA). pp 187-211 
of Environmental and climatic impact of coal utilization. 
Singh, J.J.; Deepak, A. (eds.). New York, NY; Academic 
Press, Inc. (1980). 

From Symposium on environmental and climatic impact of 
coal utilization; Williamsburg, VA, USA (17 Apr 1979). 

A Gas Analysis and Detection System (GADS) recently de- 
veloped by the NASA Langley Research Center in collaboration 
with DOE, DOD, and EPA, provides auomated analysis of up to 
40 constituents in an air sample at levels approaching 100 ppb. Sen- 
sitivity of the instrument may be increased by suitable preconcen- 
tration techniques. The GADS uses a small hyperbolic rod quadru- 
pole mass spectrometer, and an integrated microcomputer to pro- 
vide operational control, data acquistion, and quantitative analysis. 
Automated housekeeping functions and calibration procedures are 
also accomplished via computer control. Automated analysis is ac- 
complished by peak switching to up to 40 mass peaks selected from 
the mass range 2 to 200 amu and stored in a matrix. Matrix inver- 
sion methods are used for interference corrections and analysis. 
Total mass scan and single mass monitoring are also provided. Al- 
though the GADS is primarly intended for unattended in situ con- 
tinuous monitoring, samples may also be transported to the labora- 
tory for later analysis. In this paper, the GADS is functionally de- 
scribed and results of laboratory tests presented. A recently initiat- 
ed program examining the GADS capability in field monitoring is 
discussed. 


20850 Remote determination of aerosol and cloud param- 
eters from solar radiation data. Lerfald, G.M.; Derr, V.E.; 
Cupp, R.E. (National Oceanic and Atmospheric Administra- 
tion, Boulder, CO). pp 247-254 of Environmental and cli- 
matic impact of coal utilization. Singh, J.J.; Deepak, A. 
(eds.). New York, NY; Academic Press, Inc. (1980). 

From Symposium on environmental and climatic impact of 
coal utilization; Williamsburg, VA, USA (17 Apr 1979). 

Radiometric measurements using the sun as a source have 
been conducted at six different sites in Colorado, Montana, and 
California. These data are reduced to obtain the atmospheric opti- 
cal thickness in nine wavelength bands in the range 0.3 to 10 ym, 
including bands chosen to measure the total amount of precipitable 
water vapor and ozone in the sun-instrument path. Also measured 
are the angular functions in the near-forward scattering directions 
(solar aureole) in four wavelength bands. Time lapse photography 
is used to determine general atmospheric conditions including visi- 
ble souces of aerosol pollution and to identify cloud types. Analysis 
of the data yields information on the aerosol loading, the size distri- 
bution of aerosol and cloud particles, and the effects of aerosols and 
clouds on the solar radiation budget. It is suggested that the tech- 
niques described can be applied to definitive studies of the environ- 
mental and climatic impacts of coal utilization. 
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20851 Trace metal solubility in aerosols produced by coal 
combustion. Lindberg, S.E. (Oak Ridge National Lab., TN); 
Harriss, R.C. pp 589-608 of Environmental and climatic 
impact of coal utilization. Singh, J.J.; Deepak, A. (eds.). 
New York, NY; Academic Press, Inc. (1980). 

From Symposium on environmental and climatic impact of 
coal utilization; Williamsburg, VA, USA (17 Apr 1979). 

The results of a combustion plume aerosol solubility experi- 
ment and geochemical applications of the measurements are pre- 
sented. The particle size distribution ad relative solubilities of aero- 
sol-associated Cd, Mn, Pb, and Zn were measured in plume samples 
taken 0.25 km and 7 km from a Tennessee Valley authority 2600 
MW coal-fired power plant. Also measured for comparison are rel- 
ative solubilites of the same elements in stack ash and in ambient 
aerosols collected 33 km from the plant. When the total plume 
aerosol is compared with the stack ash, each of the elements in- 
creases in relative solubility with increasing distance from the 
power plant. The trend of increasing solubility with decreasing par- 
ticle size, which is typical for ambient aerosols, was not observed in 
plume aerosols. The range in relative solubility of the elements 
studied is sufficiently large to be an important factor in environ- 
mental assessment. Inclusion of the aerosol solubility concept pro- 
vides improved prediction of both potential pollutant dose and 
pathway in areas subject to atmospheric deposition from coal com- 
bustion sources. 
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REFER ALSO TO CITATION(S) 19902, 20764, 20765, 20766, 20769, 20771, 
20774, 20776, 20778, 20779, 20780, 20781, 20840, 20911, 20912, 20914, 20915, 
20929, 21015, 21082, 21083, 21085, 21086, 21088, 21089, 21090, 21091, 21092, 
21094, 21095, 21096, 21097, 21098 


20852 (CONF-780422—(Vol.1)) Natural radiation envi- 
ronment III. Gesell, T.F.; Lowder, W.M. (eds.). (Depart- 
ment of Energy, Oak Ridge, TN (USA). Technical Informa- 
tion Center). 1980. 889p. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Separate abstracts were prepared for the 57 research papers 
presented at this symposium in April 1978 at Houston, Texas. This 
symposium provided a common forum for scientists in several disci- 
plines that deal with natural radiation because there is an increasing 
interest in the environment as it pertains to human health and the 
competition for scarce energy and material resources. (KRM) 


20853 (CONF-780422—(Vol.1), pp 201-209) Effect of 
increased ionization on the atmospheric electric field. Boeck, 
W.L. (Niagara Univ., NY). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

This study is a review of atmospheric electrical theory with 
the purpose of predicting the atmospheric electrical effects of in- 
creased ionization caused by radioactive inert gases. A time-inde- 
pendent perturbation model for the global atmospheric electric cir- 
cuit precdicts that the electric field at the sea surface would be re- 
duced to about 76% of its unperturbed value by a surface “Kr 
concentration of 3 nCi/m*. The electric field at a typical land sta- 
tion is predicted to be about 84% of its unperturbed value. Some 
scientists have suggested that the atmospheric electric field is part 
of a closed electrical feedback loop. The present model does not 
include such a closed feedback loop and may underestimate the 
total effects. This model is also useful for interpreting atmospheric 
electrical responses to natural fluctuations in the cosmic-ray compo- 
nent of background radiation. 


20854 (CONF-780422—(Vol.1), pp 210-225) Meteoro- 
logical influences on atmospheric radioactivity and its effects 
on the electrical environment. Israelsson, S. (Univ. of Upp- 
sala, Sweden). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The *”*Rn content of soil gas is influenced by meteorologi- 
cal parameters and especially by wind speed. For **°Rn the effects 
are less pronounced. The exhalation of **°Rn is dependent on pre- 
cipitation and atmospheric turbulence. From horizontal meas- 
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urements of radioactivity in the air, the most representative values 
are obtained under unstable, near-neutral, and light stable stratifica- 
tions. The concentration of natural radioactivity at a point in the 
atmospheric surface layer can be expressed in terms of atmospheric 
stability if the horizontal distributions are fairly homogeneous. For 
longtime variations of radioactivity in the air, the precipitation and 
groundwater conditions are of prime concern. But for the rapid 
fluctuations the turbulent processes give the main contribution to 
the variations. 


20855 (CONF-780422—(Vol.1), pp 259-280) Diurnal 
variations of radon daughter concentrations in the lower at- 
mosphere. Gogolak, C.V.; Beck, H.L. (Department of 
Energy, New York, NY). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A series of experiments has been performed in which the 
radon (???Rn) decay products *"*Po (RaA), *"*Pb (RaB), and ?"*Bi 
(RaC) have been measured simultaneously at 1, 10, and 25 m above 
the ground to study the diurnal changes in the vertical concentra- 
tion profiles and the extent to which these changes depend on diur- 
nal changes in the radon exhalation rate and the vertical turbulent 
diffusivity. The ?'*Bi/?'*Pb activity ratio was used to indicate the 
state of equilibrium between radon and its daughters. These data 
were compared with numerical solutions of the one-dimensional dif- 
fusion equation, which were obtained for various time-dependent 
diffusivity profiles and exhalation rates. The results show that the 
major factor influencing diurnal changes in the radon daughter con- 
centrations in the lower atmosphere is the turbulent diffusivity. 


20856 (CONF-780422—(Vol.1), pp 281-293) Diffusion 
coefficient of radon decay products and their attachment rate 
to the atmospheric aerosol. Porstendoerfer, J.; Mercer, T.T. 
(Univ. of Rochester, NY). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The attachment rates of the neutral atoms to the atmospheric 
aerosol indoors and outdoors were studied by means of thoron 
(??°Rn) decay products, which were attached to the aerosol in a la- 
minar flow through a cylindrical tube. In a nuclei concentration 
range between 0.6 and 7 x 10% particles/cm*, the attachment rates 
were 0.009 to 0.05 sec ~'. When the humidity was charged from 
20% to about 100%, the average particle size increased up to a 
factor of 2.1. Under the same experimental conditions (but without 
aerosols), the diffusion coefficients (D) of the thoron decay prod- 
ucts were determined as a function of relative humidity (RH) and 
electrical charge. Positively charged decay products in very dry air 
have a diffusion coefficient of only 4.8 +- 0.3 x 10°? cm*/sec in 
contrast to higher relative humidities where we measured values of 
6.8 +-4x 10°? cm/sec. 


20857 (CONF-780422—(Vol.1), pp 294-307) Mean size 
among the particles of short-lived radon daughter products in 
the atmosphere. Nakatani, S. (Electrotechnical Lab., Tokyo, 
Japan). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment II; 
Houston, TX, USA (23 Apr 1978). 

The diffusion-battery method is used to classify the radioac- 
tive particles according to their sizes. The diffusion coefficient is 
determined from the fractional penetration of the particles through 
the battery. Particle radii are derived from the diffusion coefficients 
with the Stokes-Cunningham-Millikan formula. At the exit and en- 
trance of the battery, individual concentrations of radon daughter 
products *'*Po, ?"*Pb, ?'*Bi are determined. Thus the mean sizes of 
individual radon daughters can be obtained from the fractional pen- 
etration of individual nuclides through the diffusion battery. De- 
spite large statistical fluctuations the mean size of *'Bi is always 
shifted toward the larger size region as compared with those of 
other radionuclides. 


20858 (CONF-780422—(Vol.1), pp 327-346) Natural ra- 
dioactivity of the atmosphere over the Indian land mass, 
inside deep mines, and over adjoining oceans. Mishra, U.C.; 
Rangarajan, C.; Eapen, C.D. (Bhabha Atomic Research 
Centre, Bombay, India). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 
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Measurements of the activities of short-lived radon and 
thoron daughters, long-lived RaD (*'°Pb), and cosmic-ray pro- 
duced 7Be in the surface atmosphere of different regions of India 
and the neighboring seas are presented. The seasonal and geograph- 
ical variations of the activities and the meteorological significance 
of these variations are also discussed. Over land, the natural activi- 
ties due to radon and thoron daughters undergo an annual and diur- 
nal cycle, which is an index of the variation in the vertical mixing 
of the surface atmosphere. Over the oceans the diurnal variations 
are not so pronounced as over the land. Detailed measurements at 
stationary positions over the Arabian Sea showed significant 
changes in radon which were in phase at all the positions. The 
levels of radon daughters in the Kolar Gold Field mines, the 
second deepest in the world, have been measured. Maximum values 
are about 10 pCi/liter, and the daughter products are in a state of 
high disequilibrium. RaD(*'°Pb) over the land undergoes a seasonal 
cycle similar to radon with winter maximums and summer mini- 
mums, indicating that it is mainly supported from ambient radon. 
Beryllium-7 undergoes a seasonal cycle similar to stratospheric fall- 
out with reduced amplitude. This can be interpreted as being due to 
the presence of a seasonally dependent stratospheric 7Be mixing 
with a constant level of 7Be produced within the troposphere itself. 


20859 (CONF-780422—(Vol.1), pp 347-356) Technique 
for evaluating airborne concentrations of daughters of radon 
isotopes. Perdue, P.T.; Leggett, R.W.; Haywood, F.F. (Oak 
Ridge National Lab., TN). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Elevated quantities of actinon (7'°Rn) daughters in air have 
been observed in some buildings contaminated with raffinates from 
uranium ore processing. Previous methods for measuring the con- 
centration of ???Rn daughters assume that ?'*Rn daughter concen- 
trations are negligible, and there was no available method for meas- 
uring concentrations of ***Rn daughters. We have developed a 
method for the simultaneous measurement of daughters of ?**Rn, 
22°Rn, and *!°Rn in air by modifying a well-known alpha spectros- 
copy technique and computer program used for determining *??Rn 
daughter concentrations. 


20860 (CONF-780422—(Vol.1), pp 357-369) In situ 
Ge(Li)-spectrometric measurements of gamma radiation from 
radon daughters under different weather conditions. Finck, 
R.R. (National Defence Research Inst., Umea, Sweden); 
Persson, B.R.R. 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The photon fluence from radionuclides in the ground and air 
was measured continuously with a Ge(Li) spectrometer during sev- 
eral weeks. The most prominent change in photon fluence rate near 
the ground was obtained during periods of heavy rainfall. Deposi- 
tion of the short-lived radon daughters *‘*Pb and ?'*Bi on the 
ground surface can cause a temporary increase in the external ab- 
sorbed dose rate of approximately 2yrads/h. The photon fluence 
from airborne radon daughters can be correlated to the degree of 
atmospheric stability. During stable conditions the photon fluence 
increases and the activity ratio *"*Bi/*'*Pb decreases. 


20861 (CONF-780422—(Vol.1), pp 370-382) Some obser- 
vations of the variations in natural gamma radiation due to 
rainfall. Minato, S. (Government Industrial Research Inst., 
Nagoya, Japan). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Results of observations of variations in natural gamma-radi- 
ation flux densities due to rainfall are presented and discussed in re- 
lation to rate of rainfall. Variations of fluences with amounts of 
rainfall are also described. It is concluded that the frequency distri- 
bution of the ratio of the fluence to the amount of rainfall has a 
trend to be lognormal. 


20862 (CONF-780422—(Vol.1), pp 415-429) Size distri- 
bution and origin of lead-210, bismuth-210, and polonium-210 
on airborne particles in the troposphere. Moore, H.E. (Flor- 
ida International Univ., Miami); Poet, S.E.; Martell, E.A. 
1980. NTIS, PC A99/MF AOl. 
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From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Data are presented on the concentration, specific activity 
and percent of 7!°Pb, *!°Bi, and *"°Po vs particle size interval for 
ground level air samples. Similar data for ®Sr in air and **Ra and 
*1©Pb in one soil sample are given. Calculated mean aerosol resi- 
dence times increase with increasing particle size interval; however, 
specific activities and percent of each isotope decrease with increas- 
ing particle size interval. These variations, along with comparision 
to soil data, suggest that the distribution of these isotopes reflects 
the initial attachment distribution plus a smaller component due to 
entrainment of particles from soil and other surfaces. 


20863 (CONF-780422—(Vol.1), pp 430-439) Trends in 
the chemical state of polonium-210 in the atmosphere. Abe, 
M.; Abe, S. (National Inst. of Radiological Sciences, Chiba, 
Japan). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Trends of the chemial state of *'°Po in airborne dusts at 
Chiba, Japan, between 1963 and 1976 are discussed. A sublimina- 
tion method is used to determine the chemical state of the *!°Po. 
The results show that the fraction of the component volatilizing at 
low temperature varies yearly in the range between 0 and 50%. If 
we assume the component comes from an artificial source, it may 
be suggested that a large fraction of *'°Po in airborne dusts comes 
from artificial sources. Additional reference data that show local 
properties of our sampling site are presented. 


20864 (CONF-780422—(Vol.1), pp 445-457) Lead-210 in 
the atmosphere. Sanak, J.; Lambert, G.; Ardouin, B. (Centre 
des Faibles Radioactivites, Gif-sur-Yvette, France). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The *'°Pb concentration in the lower atmosphere above the 
continents is directly produced by disintegration of 7*?Rn. A sea- 
sonal maximum observed in the autumn or early in the winter is 
attributed to higher atmospheric stability. Concentrations of the 
order of | to 15 fCi/m* STP have been measured in the strato- 
sphere. It is not clear whether the stratospheric 7"°Pb aerosols are 
transported from the troposphere or whether they are produced in 
the stratosphere by disintegration of stratospheric **Rn. In some 
antarctic stations concentrations between 0.5 and 1.4 fCi/m® are 
mostly higher than in the forties and fifties and present a clear 
summer maximum simultaneously with ***Rn and artificial radioac- 
tive debris maximums. This summer maximum has been attributed 
tentatively to a stratosphere-troposphere exchange in polar lati- 
tudes. Finally, our results suggest that the transport of 7"°Pb aero- 
sols is affected by solar activity. 


20865 (CONF-780422—(Vol.1), pp 547-559) Lead-210 
and radon-222 contents of rainwater in Tokyo. Miyake, Y.; 
Saruhashi, K.; Sugimura, Y.; Kanazawa, T.; Katsuragi, Y.; 
Uemura, H. (Meteorological Research Inst., Tokyo, Japan). 
1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The determination of **°Pb and ***Rn contents in rainwater 
was done in Tokyo from September 1972 to January 1975. The 
content of *!°Pb in rainwater ranged from 0.1 to 13 pCi/liter with 
an average of 2.5 pCi/liter. There was a close correlation between 
the concentration of *'’Pb in rainwater and the thickness of rain- 
bearing clouds. The content of ***Rn in rainwater and in the air 
showed a wide range from 60 to 530 fCi/liter and 9 to 110 fCi/ 
liter, respectively. The activity ratio of 7"°Pb and ?*Rn in rain- 
water was about 10 on an average. The reason for the excess 7!°Pb 
over ***Rn in rainwater may be explained by the fact that ?!°Pb in 
the air is in a particulate form and thus is preferentially removed by 
rainfall from the air column 


20866 (CONF-780422—(Vol.2), pp 882-895) Anomalous 
atmospheric attenuation of cosmic-ray-produced neutrons near 
the earth's surface. Kodama, M.; Kawasaki, S.; Imai, T.; Ta- 
kahashi, K.; Wada, M. (Inst. of Physical and Chemical Re- 
search, Tokyo, Japan). 1980. NTIS, PC A99/MF AO1. 
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From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The altitude distributions of cosmic-ray-produced neutron 
fluxes were measured in the lower atmosphere near the air - ground 
boundary at a geomagnetic latitude of 25°N. A pair of large BP-28 
BF; proportional counters, each enclosed in a 2-cm polyethylene 
tube, were hung down out of a helicopter. One counter was cov- 
ered by a cadmium sheet to separate the contributions from thermal 
and fast neutrons. Flights were carried out over land at two differ- 
ent altitudes and over seawater at various levels up to 1000 m 
above the surface. At high altitudes the attenuation length is 145 g/ 
cm® this indicates an equilibrium condition for the neutrons at this 
latitude. Abrupt reductions of the attenuation length of fast neu- 
trons exist at the same height. Further altitude variations were ob- 
tained by a mobile survey along a mountain road. The counting 
rates vary in parallel with those in free air, being higher in free air 
for fast neutrons and higher on land for thermal neutrons. These 
results can be interpreted in terms of the air - ground boundary ef- 
fects on the cosmic-ray neutron-flux distribution. 


20867 (CONF-780422—(Vol.2), pp 1415-1423) Outdoor 
and indoor radon concentrations in air in the territory of Slo- 
venia, Yugoslavia. Kobal, I.; Skofljanec, M.; Kristan, J. 
(Univ. of Ljubljana, Yugoslavia). 1980. NTIS, PC A99/MF 
AOl. 


From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

In connection with the investment in uranium mining and 
milling facilities at Zirovski vrh (northwestern part of Slovenia), 
field measurements of radon concentrations in air in Slovenia were 
started. Emphasis was given to the uranium deposit area, but some 
other reference sites were also selected. Radon determinations were 
accompanied by measurement of the meteorological parameters. At 
representative sites, diurnal variations in concentration were fol- 
lowed. Radon concentrations were usually found to be below 1 
pCi/liter (or 37 Bq/m*), but in the vicinity of mine tailings and in 
houses built of stone, this level was exceeded and concentrations up 
to 20 pCi/liter were found. 


20868 (CONF-780422—(Vol.2), pp 1444-1445) Summary 
of an informal meeting on radon in buildings. 1980. NTIS, 
PC A99/MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

An informal meeting of persons interested in the general 
topic of radon in buildings was held during the afternoon of April 
26, 1978. Subjects discussed were technologically enhanced and 
natural radon sources, the routes by which radon entered struc- 
tures, the radon/radon daughter concentrations expected from 
entry rates, and actions that could modify these concentrations. 


20869 (CONF-810462—2) Validation of annual average 
air concentration predictions from the AIRDOS-EPA com- 
puter code. Miller, C.W.; Fields, D.E.; Cotter, S.J. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 21p. NTIS, PC A02/MF AOl1. 

From UCCND environmental protection seminar; Paducah, 
KY, USA (20 Apr 1981). 

The AIRDOS-EPA computer code is used to assess the 
annual doses to the general public resulting from releases of radion- 
uclides to the atmosphere by Oak Ridge National Laboratory 
(ORNL) facilities. This code uses a modified Gaussian plume equa- 
tion to estimate air concentrations resulting from the release of a 
maximum of 36 radionuclides. Radionuclide concentrations in food 
products are estimated from the output of the atmospheric trans- 
port model using the terrestrial transport model described in US 
Nuclear Regulatory Commission Regulatory Guide 1.109. Doses to 
man at each distance and direction specified are estimated for up to 
eleven organs and five exposure modes. To properly use any envi- 
ronmental transport model, some estimate of the model's predictive 
accuracy must be obtained. Because of a lack of sufficient data for 
the ORNL site, one year of weekly average *Kr concentrations 
observed at 13 stations located 30 to 150 km distant from an as- 
sumed-continuous point source at the Savannah River Plant, Aiken, 
South Carolina, have been used in a validation study of the atmos- 
pheric transport portion of AIRDOS-EPA. The predicted annual 
average concentration at each station exceeded the observed value 
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in every case. The overprediction factor ranged from 1.4 to 3.4 
with an average value of 2.4. Pearson's correlation between pairs of 
logarithms of observed and predicted values was r = 0.93. Based 
on a one-tailed students’s test, we can be 98% confident that for 
this site under similar meteorological, release, and monitoring con- 
ditions no annual average air concentrations will be observed at the 
sampling stations in excess of those predicted by the code. As the 
averaging time of the prdiction decreases, however, the uncertainty 
in the prediction increases. 


20870 (DOE/NV/00410—63) Operation TINDERBOX. 
Onsite radiological safety report,October 1979-September 
1980. Mullen, O.W.; Eubank, B.F. (Reynolds Electrical and 
Engineering Co., Inc., Las Vegas, NV (USA)). Apr 1981. 
Contract AC08-76NV00410. 27p. NTIS, PC A03/MF AOl1. 

TINDERBOX was the name assigned to the series of under- 
ground nuclear experiments conducted at the Nevada Test Site 
from October 1, 1979 to September 30, 1980. Remote radiation 
measurements were taken during and after each nuclear experiment 
by a telemetry system. Monitors with portable radiation detection 
instruments surveyed reentry routes into ground zeroes before 
other planned entries were made. Continuous surveillance was pro- 
vided while personnel were in radiation areas and appropriate pre- 
cautions were taken to protect persons from unnecessary exposure 
to radiation and toxic gases. Protective clothing and equipment 
were issued as needed. Complete radiological safety and industrial 
hygiene coverage was provided during drilling and mineback oper- 
ations. Telemetered and portable radiation detector measurements 
are listed. Detection instrumentation used is described and specific 
operational procedures are defined. 


20871 (DP-MS—80-70) Results from the Savannah River 
Laboratory model validation workshop. Pepper, D.W. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1981. Contract AC09-76SR00001. 3p. 
(CONF-810306—7). NTIS, PC A02/MF AO1. 

From 5. symposium on turbulence, diffusion, and air pollu- 
tion; Atlanta, GA, USA (9 Mar 1981). 

To evaluate existing and newly developed air pollution 
models used in DOE-funded laboratories, the Savannah River Lab- 
oratory sponsored a model validation workshop. The workshop 
used Kr-85 measurements and meteorology data obtained at SRL 
during 1975 to 1977. Individual laboratories used models to calcu- 
late daily, weekly, monthly or annual test periods. Cumulative inte- 
grated air concentrations were reported at each grid point and at 
each of the eight sampler locations. (ACR) 


20872 (EML—390(App.), pp A.1-A.78) Quarterly °Sr 
deposition at world land sites. Appendix A. Toonkel, L.E. 1 
May 1981. NTIS, PC A19/MF AOI. 

In Appendix to Environmental Measurements Laboratory. 
Environmental report. 

The results of quarterly ®Sr fallout sampling data at 75 sites 
beginning in 1976 are presented. Of the 75 sites for which data are 
reported, the monthly collections at 67 sites are composited and 
analyzed quarterly starting with the July 1976 samples. Data re- 
ported for the first half of 1976 at these sites as well as for the 
whole year at New York City and through June 1977 at the Aus- 
tralian sites, are quarterly results obtained by summing the monthly 
data. As of July 1977, the Australian sites have changed over to 
quarterly collection. The collections are made using either high- 
walled stainless steel pots with exposed areas of 0.076 square meters 
or plastic funnels with exposed areas of 0.072 square meters to 
which are attached ion-exchange columns. A few sites which were 
established as part of a precipitation chemistry network use plastic 
pots with an area of 0.064 square meters for collection. As an exam- 
ple of deposition patterns in the northern hemisphere, the quarterly 
Sr data for New York City are shown in graph form. Calculated 
values of concentrations of *Sr in precipitation are given in units 
of pCi of Sr deposition in millicuries per square kilometer is given 
for each quarter where data are available. 


20873 (EML—390(App.), pp C.1-C.198) Radionuclides 
and trace metals in surface air. Appendix C. Feely, H.W.; 
Toonkel, L.E.; Larsen, R.J. 1 May 1981. NTIS, PC A19/ 
MF AOl. 
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In Appendix to Environmental Measurements Laboratory. 
Environmental report. 

Since January 1963, the Environmental Measurements Labo- 
ratory (EML), formerly the Health and Safety Laboratory 
(HASL), has been conducting the Surface Air Sampling Program. 
This study is a direct outgrowth of a program initiated by the US 
Naval Research Laboratory (NRL) in 1957 and continued through 
1962. The primary objective of this program is to study the spatial 
and temporal distribution of specific natural and man-made radioi- 
sotopes, and of trace metals in the surface air. Other special studies 
of surface air contamination have been performed during the course 
of the program. 


20874 (IDO—12082(80)) 1980 environmental-monitoring- 
program report for Idaho National Engineering Laboratory 
Site. (Department of Energy, Idaho Falls, ID (USA). Idaho 
Operations Office). May 1981. 45p. NTIS, PC A03/MF 
AOl. 

This report presents the offsite data collected in 1980 for the 
routine environmental monitoring program conducted by the De- 
partment of Energy's Radiological and Environmental Sciences 
Laboratory (RESL/ID) at the Idaho National Engineering Labora- 
tory (INEL) Site. The purpose of this routine program is to moni- 
tor radioactive and nonradioactive materials resulting from INEL 
Site operations which may reach the surrounding offsite environ- 
ment and population. This report is prepared in accordance with 
the Department of Energy requirements DOE Order 5480.1 
(ERDAM 0513) and is not intended to cover the numerous special 
environmental research programs being conducted at the INEL by 
the RESL/ID and others. The results of the various monitoring 
programs for 1980 indicated that radioactivity from the Idaho Na- 
tional Engineering Laboratory (INEL) Site operations could not, 
with the exception of Sb-125 in air, be distinguished from world- 
wide fallout and natural radioactivity in the region surrounding the 
Site. Although some radioactive materials were discharged during 
Site operations, concentrations and doses to the surrounding popu- 
lation were of no health consequence and were far less than the 
State of Idaho and the Federal Government health protection 
guidelines. This report describes the air, water, and foodstuff sam- 
ples routinely collected at INEL boundary locations and at loca- 
tions distant from the INEL Site. The report also compares and 
evaluates the significance of the sample results. 


20875 (LBL—12590) Radon and aldehyde concentrations 
in the indoor environment. Final report. Moschandreas, D.J.; 
Rector, H.E. (Geomet Technologies, Inc., Gaithersburg, 
MD (USA)). Apr 1981. Contract W-7405-ENG-48. 3lp. 
NTIS, PC A03/MF AOlI. 

Findings regarding indoor air contaminants in the energy-ef- 
ficient residence (EER) in Mt. Airy, Maryland are reported. The 
objectives of the study were to collect and analyze relevant air 
quality samples (specifically radon and aldehydes), characterize the 
indoor air quality with respect to radon and aldehydes, and develop 
relationships between air infiltration rates and contaminant levels. 
One-fifth of the measured formaldehyde concentrations were in the 
range that may cause health concerns. Although indoor tempera- 
ture and relative humidity affect indoor HCHO concentration, the 
elevated formaldehyde concentrations were measured under very 
low air infiltration rates. The data show that ventilation of the 
indoor air space is somewhat effective in reducing high HCHO 
concentrations. The operation of the heat exchanger led to an in- 
crease of the air infiltration rate which in turn resulted in substan- 
tial reduction of formaldehyde concentrations. A considerable 
number of the collected samples of indoor air displayed radon con- 
centrations at levels higher than 1.0 to 4.0 nCim~* (assuming an 
equilibrium factor of 0.5, these radon levels would correspond to 
working levels above the health guidelines suggested by the US 
EPA for homes in Florida built on land reclaimed from phosphate 
mining). As in the case of indoor formaldehyde concentrations, ele- 
vated indoor concentrations are substantially reduced when the in- 
filtration rate is increased. The data base shows that the use of the 
air to air heat exchanger leads to reduction of indoor radon concen- 
tration by increasing the residential ventilation rate. (JGB) 
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20876 (LBL—12604) Annual environmental monitoring 
report of the Lawrence Berkeley Laboratory, 1980. 
Schleimer, G.E. (ed.). (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Apr 1981. Contract W-7405- 
ENG-48. 34p. NTIS, PC A03/MF AO1. 

The Environmental Monitoring Program of the Lawrence 
Berkeley Laboratory is described. Data on air and water sampling 
and continuous radiation monitoring for 1980 are presented, and 
general trends are discussed. 


20877 (RFP-ENV—80) US Department of Energy, 
Rocky Flats Plant annual environmental monitoring report, 
January-December 1980. Howerton, R.D. (ed.). (Rockwell 
International Corp., Golden, CO (USA). Energy Systems 
Group). 20 Apr 1981. Contract AC04-76DP03533. 55p. 
NTIS, PC A04/MF AOlI. 

This report documents the 1980 environmental surveillance 
program at the Rocky Flats Plant, as conducted by the Environ- 
mental Analysis Section of the Environmental Sciences Branch. 
Sample analyses are performed by the Health, Safety and Environ- 
mental Laboratories of the Health, Safety and Environment De- 
partment and by the General Laboratory of the Quality Engineer- 
ing and Control Department. This report also includes an evalua- 
tion of Plant compliance with all appropriate environmental guides, 
limits, and standards. Potential public radiation dose commitments 
were derived from average radionuclide concentrations measured at 
the Plant property boundaries and in surrounding communities. 


20878 (UCRL—84265) 1,4-diphenylbutadiyne as a poten- 
tial tritium getter. Miller, H.H.; Bissell, E.E.; Tsugawa, 
R.T.; Souers, P.C. (Lawrence Livermore National Lab., CA 
(USA)). 1 Oct 1980. Contract W-7405-ENG-48. 19p. 
(CONF-801038—21). NTIS, PC A02/MF AOl1. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

Research on the acetylene compound 1,4-diphenylbutadiyne 
is an effort to develop an air-operative tritium gas scavenger. T2 
adds to the acetylene bond of the organic in the presence of a metal 
catalyst. The catalyst also stimulates the oxidation reaction as well. 
The butadiyne compound has shown good reaction efficiency at 
300 ppM Tz in static dry air. At this concentration 75% of the 
scavenged tritium was in the organic. This work has expanded to 
the investigation of liquid acetylenes, metal acetylene complexes, 
organometallics and acetylene based alcohols. The best of these 
compounds has gettered 100% of 10 to 500 ppM Ty» for both static 
and dynamic air flow conditions. 


20879 (WAPD-RC/E(ESE)—168) Effluent and environ- 
mental monitoring report for calendar year 1980, (Westing- 
house Electric Corp., West Mifflin, PA (USA). Bettis 
Atomic Power Lab.). 1980. Contract AC11-76PN00014. 
40p. NTIS, PC A03/MF AO1. 

The results of the effluent and environmental monitoring 
program for 1980 at the Bettis Laboratory are presented. The re- 
sults obtained from the effluent monitoring program demonstrate 
that the existing procedures for controlling liquid and airborne ef- 
fluents ensure that all such releases during 1980 were made in ac- 
cordance with applicable Federal regulations. Evaluation of the ef- 
fluent and environmental data indicate that the operation of the 
Laboratory continued to have no adverse effect on the quality of 
the environment. Furthermore, a conservative assessment of the ra- 
diation exposure from the small radioactivity releases from the 
Bettis Laboratory demonstrated that the dose estimates were too 
low to measure and were well below the most restrictive dose 
limits prescribed by the Environmental Protection Agency and the 
Department of Energy. 


20880 Potential importance of resuspension during chron- 
ic releases of radionuclides to the atmosphere. Kocher, D.C. 
(Oak Ridge National Lab., TN (USA)). Health Physics ; 39: 
No. 4, 687-690(Oct 1980). 

During chronic releases of radionuclides to the atmosphere, 
airborne concentrations and resulting radiation exposures are often 
calculated by assuming that the contributions from resuspended ac- 
tivity are negligible compared with the contributions from direct 
atmospheric transport. In this paper, models which have been pro- 
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posed in the literature to describe the resuspension factor are used 
to predict air concentrations and exposures from resuspension 
during a long-term chronic release to the atmosphere. It is found 
that the concentration from resuspension predicted by some of the 
models is larger than the contribution from direct atmospheric 
transport. This result casts doubt on the validity of the resuspension 
models and indicates the need for a re-examination of the values of 
the model parameters. 


20881 (ORNL-tr—4745) Analytical method for assessing 
the mean gamma exposure due to continuously emitted radio- 
active off-gas. Sowa, W.; Krueger, F.W. (Oak Ridge Nation- 
al Lab., TN (USA)). 1980. Translation of SAAS--255. 21p. 
NTIS, PC A02/MF AOl. 

A simple model for computing the medium gamma dose rate 
under the radioactive off-gas plume of a continuously emitting 
source is described, in which the plume is assumed to be a radioac- 
tive slab source with a specific source strength inversely propor- 
tional to the distance from the release point but not varying with 
height above ground level. The model results in dose rates slightly 
higher than those obtained by means of METEOR II, the program 
recommended for such computations in the GDR. However, it has 
the advantage of requiring only a pocket electronic calculator as 
calculating device. 


5004 Thermal Effluents Monitoring And Transport 


20882 Some turbulence and diffusion parameter estimates 
within cooling tower plumes derived from sodar data. Coulter, 
R.L.; Underwood, K.H. (Radiological and Environmental 
Research Division, Argonne National Laboratory, Argonne, 
Illinois 60439). Journal of Applied Meteorology ; 19: No. 12, 
1395-1404(Dec 1980). 

Temperature and velocity fluctuations within a cooling 
tower plume in stable conditions at the Keystone power plant in 
Pennsylvania have been measured by use of a calibrated sodar. 
Monostatic and bistatic systems probed the plume at several posi- 
tions 40 to 300 m downwind of the cooling tower. Comparison of 
the sodar estimates of the temperature and velocity structure pa- 
rameters (C/sub T/ ? and C/sub V/ ?) with those derived from 
measurements taken by aircraft at the same location shows accept- 
able agreement. Alternate methods of averaging profiles of C/sub 
T/ ? through the plume are used to investigate single and relative 
dispersion coefficients. Both methods describe a linear increase of 
plume width with distance from the cooling tower. Combining 
values of temperature and velocity structure parameters leads to es- 
timates of turbulence kinetic energy dissipation rate e near 0.3 m? 
s~* and temperature fluctuation destruction rate N of 0.01—0.21 K? 
s~-'. T he decrease in C/sub T/? and C/sub V/ ? is found to be ex- 
ponential with horizontal distance from the tower; C/sub T/ ? de- 
creases more rapidly than C/sub V/ * Time-lapse photography 
used simultaneously with the sodar measurements indicates that the 
thermal turbulence plume is larger than the condensation plume by 
a factor of 2—5. 


5005 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 19709, 19710, 19776, 19777, 19901, 20109, 
20162, 20165, 20166 


5006 Regulations 


REFER ALSO TO CITATION(S) 20162, 20289, 20291, 20292 


20883 Common sense emissions urged. Callahan, J.M. 
Battery Man, The ; 22: No. 5, 32(May 1980). 

The stringent automobile emission standards for 1980 were 
set before the current petroleum crises and before air pollution 
technology was optimized. The author espouses views expressed at 
the 1980 Society of Automotive Engineer’s Congress and holds that 
lessening of the pollution contro! regulations for hydrocarbons, 
NOx and carbon monoxide would benefit consumers as well as in- 
dustry. (PSB) 
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51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


5101 Basic Studies 


REFER ALSO TO CITATION(S) 20767, 21127 


20884 (ORNL—S700, pp 45-58) Ecosystem studies pro- 
gram. Van Hook, R.I.; Allison, L.J.; Barmeier, J.C. Mar 
1981. NTIS, PC Al1/MF AOl1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

The Ecosystem Studies Program consists of National Sci- 
ence Foundation-supported research designed to increase our un- 
derstanding of both aquatic and terrestrial ecosystem function and 
Department of Energy-supported research which addresses issues 
associated with successful utilization of fuels from biomass. Nation- 
al Science Foundation activities currently include work in systems 
analysis, spiralling of nutrients in stream ecosystems and global 
carbon inventories and cycling. Fuels from biomass activities deal 
with production and harvest of wood for fuel and environmental 
constraints associated with utilizing agricultural and forest residues 
for fuel. Strong emphasis is placed on interaction and collaboration 
with outside institutions as evidenced by the number of universities 
and federal agencies involved in our efforts. 


20885 (ORNL—5700, pp 122-134) Terrestrial ecology. 
Van Hook, R.I.; Harris, W.F.; Baes, C.F. Mar 1981. NTIS, 
PC Al1l/MF AOl1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

The Terrestrial Ecology Section provides expertise in terres- 
trial environmental sciences to both basic and applied research 
areas. The section is currently involved in ecosystem studies, envi- 
ronmental impacts, advanced fossil energy, and nuclear programs. 
Staff members are also assigned to other research divisions at 
ORNL. Within the section, a basic research program is maintained 
to ensure continued development of our technical abilities in select- 
ed areas of terrestrial ecology. Current section research encom- 
passes three major areas: ecological effects of air pollutants, ele- 
ment cycling studies on Walker Branch Watershed, and ecosystem 
studies. Section research projects also require input from other 
units of the Division. In particular, geological and hydrological ex- 
pertise is provided from the Earth Sciences Section to assist with 
research activities on Walker Branch Watershed. Progress during 
the current year by terrestrial ecologists participating in Division 
programs is highlighted in technical summaries of programs in this 


report. 


20886 (ORNL/TM—7646) Chemical characteristics of 
two forested Ultisols and two forested Inceptisols relevant to 
anion production and mobility. Johnson, D.W.; Cole, D.W.; 
Horng, F.W.; Van Miegroet, H.; Todd, D.E. (Oak Ridge 
National Lab., TN (USA)). Jun 1981. Contract W-7405- 
ENG-26. 27p. NTIS, PC A03/MF AO1. 

As a prelude to a basic program on soil leaching, some 
chemical characteristics of two forested Ultisols in eastern Tennes- 
see and two forested Inceptisols in western Washington are dis- 
cussed in relation to the production and mobility of anions. These 
soils were chosen in an attempt to provide a range of free iron (Fe) 
and aluminum (Al) contents (which are hypothesized to be related 
to anion adsorption) and carbon:nitrogen (C:N) ratios (which are 
hypothesized to be related to nitrate and bicarbonate production) 
for field experiments involving C, N, and anion salt additions. The 
Washington Inceptisols had high free Fe and Al in surface horizons 
and decreasing free Fe and Al levels with depth, whereas the re- 
verse was true of the Tennessee Ultisols. The Alderwood-red alder 
and Tarklin (sinkhole) soils had higher N concentrations and lower 
C:N ratios in their surface horizons than the Alderwood-Douglas- 
fir and Fullerton soils, respectively, but the reverse was true of sub- 
surface horizons. Patterns of and relationships among the above 
properties and pH, Bray phosphorus (No. 2); adsorbed and soluble 
SO,*, Cl” and NOs"; cation exchange capacity; and exchangeable 
cations are discussed. 
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20887 (PNL-SA—9241) Ecological characteristics identi- 
fied from algorithm structure. Sauer, R.H.; Warner, M.L.; 
Hinds, W.T. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Mar 1981. Contract AC06-76RL01830. 27p. 
(CONF-810348—2). NTIS, PC A03/MF AO1. 

From Northwest Scientific Association meeting; Corvallis, 
OR, USA (26 Mar 1981). 

Soil plays a dynamic and critical role in ecosystem function 
by serving as a reservoir of water and nutrients for plants. Soil- 
plant relationships have been difficult to detail, however, because 
soil removal disturbs the soil’s capacity to function normally. This 
paper offers a theoretical basis and technique for indirectly identify- 
ing such ecological characteristics as effective rooting depth and 
minimum soil water for production. Ecologic characteristics are il- 
lustrated by evaluating the correlations between production and dif- 
ferent algorithms for calculating a seasonal sum of daily water 
status and temperature. This procedure was tested with data from 
two annual and one perennial semi-arid communities. Results indi- 
cated soil water potential, not soil water percentage in unfrozen soil 
correlated best with production. The procedure also suggested an 
effective rooting depth of greater than 1 m and a permanent wilting 
potential between -20 and -50 bars. Limitations and applications of 
this procedure are discussed. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 19775, 19902, 20110, 20836, 20927, 21002 


20888 (NYSERDA—80-28) Actual and potential effects 
of acid precipitation on a forest ecosystem in the Adirondack 
Mountains. (State Univ. of New York, Stony Brook (USA). 
Research Foundation; State Univ. of New York, Syracuse 
(USA). Coll. of Environmental Science and Forestry). Dec 
1980. 280p. New York State Energy Research and Develop- 
ment Authority, Albany. 

This study was conducted to document present levels of 
ionic input to an Adirondack forest ecosystem from bulk precipita- 
tion and forest canopy throughfall, to characterize the movement of 
ions through the litter and soil profile in representative hardwood 
and conifer forests and to determine the actual and potential effects 
of acid precipitation in these forests on (1) forest floor and soil in- 
habiting microorganisms, (2) natural regeneration and growth of 
forest trees, and (3) predisposition and infection of red pine by 
Scleroderris canker disease. This research was implemented inte- 
grating field studies allowing simultaneous characterization of pre- 
cipitation chemistry, soil fertility, microbes, vegetation, and tree 
disease in permanent forest plots. Field investigations employed ly- 
simetric, demographic, and site quantification and manipulative 
techniques. Concommittant laboratory investigations established the 
effects of simulated acid precipitation on soils, microorganisms, and 
vegetation. Characterization and experimental studies demonstrated 
the sensitivity of ecosystem components to acid precipitation 
impact and identified linkages critical for interpreting acid precipi- 
tation effects on forests. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 19708, 19852, 19862, 19900, 19900, 19902, 
20767, 20768, 20770, 20772, 20773, 20774, 20775, 20776, 20777, 20778, 20779, 
20780, 20814, 20840, 20852, 20854, 20867, 20868, 20874, 20876, 20877, 21012. 
21018, 21019, 21020, 21077, 21079, 21082, 21089, 21090, 21091, 21092, 21094, 
21095, 21096, 21097, 21098 


20889 (CONF-780422—(Vol.1), pp 5-56) Radon migra- 
tion in the ground: a supplementary review. Tanner, A.B. 
(Geological Survey, Reston, VA). 1980. NTIS, PC A99/ 
MF AOI. 

From Conference on natural radiation environment III; 


Houston, TX, USA (23 Apr 1978). : 
Water is the most important agent in enabling radon isotopes 


to escape from solid material: Water absorbs kinetic energy of the 
recoil atom of radon; it is an active agent in altering and hydrating 
mineral surfaces, thus enhancing their emanating power; and it de- 
creases the adsorption of radon on mineral surfaces. Once in rock 
and soil pores, radon atoms migrate by diffusion and by transport in 
varying proportions. In diffusion and transport calculations, it is de- 
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sirable to use the radon concentration in the interstitial fluid as the 
concentration parameter and to include porosity explicity. The 
transport component is important in dry, permeable soils in the 
upper layers but is much reduced below depths of several tens of 
meters. Research in disequilibriums in radionuclides of the uranium 
and thorium series suggests that much assumed migration of 7*?Rn 
is, in fact, a more general migration of uranium and radium iso- 


topes. 


20890 (CONF-780422—(Vol.1), pp 57-71) Techniques 
and principles for mapping of integrated radon emanation 
within the earth. Fleischer, R.L; Mogro-Campero, A. (Gen- 
eral Electric Research and Development Center, Schenec- 
tady, NY). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Radon signals from within the ground are used in locating 
subsurface uranium deposits and are of potential use in sensing im- 
pending earthquakes. Several factors are documented that affect the 
reproducibility and reliability of radon measurements, and new 
methods are described that make current state-of-the-art radon 
measurements much improved over those obtainable in the past. 


20891 (CONF-780422—(Vol.1), pp 72-83) Search for 
long-distance migration of subsurface radon. Mogro-Cam- 
pero, A.; Fleischer, R.L. (General Electric Research and 
Development Center, Schenectady, NY). 1980. NTIS, PC 
A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Long-distance radon migration is defined as that requiring 
nondiffusive transport modes. Two nondiffusive transport processes 
are discussed quantitatively: convection driven by the geothermal 
gradient and flow induced by atmospheric pressure changes. Final- 
ly, we treat the problem of experimentally determining if long- 
range radon migration occurs in a given situation. This includes cri- 
teria for selecting anomalous readings in radon surveys and possible 
reasons for the appearance of such anomalous values. 


20892 (CONF-780422—(Vol.1), pp 84-89) Track etch 
radon ratios to soil uranium and a new uranium abundance 
estimate. Alter, H.W. (Terradex Corp., Walnut Creek, CA). 
1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Equilibrium values of the radon content of soil gas are most 
precisely determined by the time-integrating Track Etch technique. 
This method, extensively used as a uranium exploration tool, de- 
tects radon gas with dielectric detectors that record alpha-particle 
emission from the gas. Integrated radon values, corrected to a 
standard exposure time of 30 days, are conveniently expressed as T, 
the number of alpha tracks per square millimeter of the solid-state 
track detector. Background calculations were made on 713 Track 
Etch surveys conducted on the five major continents. From this 
large data base, a mean worldwide background can be derived. At 
present the worldwide background mean is 19 T. In a number of 
surveys soil samples were taken from the B soil horizon of the 
Track Etch cup holes. These samples were then chemically ana- 
lyzed for uranium concentration (ppM U3Os). Track Etch readings 
for each soil-analyzed hole were divided by ppM U3Qs to give a 
new statistic, T/ppM. The T/ppM numbers were then analyzed sta- 
tistically and the background population derived as previously men- 
tioned, together with the background mean. If this mean value of 
T/ppM is then combined with the mean worldwide background, an 
estimate of surficial abundance can be made. 


20893 (CONF-780422—(Vol.1), pp 90-104) Radon trans- 
port processes below the earth's surface. Wiikening, M. (New 
Mexico Inst. of Mining and Technology, Socorro). 1980. 
NTIS, PC A99/MF AOlI. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Processes by which ***Rn is transported from the soil to the 
earth's surface are reviewed. The mechanisms effective in transport- 
ing ***Rn to the surface are related to the size and configuration of 
the spaces occupied by the soil gas which may vary from molecular 
interstices to large underground caverns. The near-surface transport 
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processes are divided into two categories: (1) a microscopic process 
that includes molecular diffusion and viscous flow in fine capillaries 
and (2) macroscopic flow in fissures and channels. Underground air 
rich in ??Rn can also reach the surface through cracks, fissures, 
and underground channels. This type of transport is shown for (1) a 
horizontal tunnel penetrating a fractured hillside, (2) a large under- 
ground cave, and (3) volcanic activity. Pressure differentials having 
various natural origins and thermal gradients are responsible for the 
transport in these examples. ?**Rn transport by ordinary molecular 
diffusion appears to be the dominant process. 


20894 (CONF-780422—(Vol.1), pp 105-116) Radon-222 
exhalation and its variation in soil air. Mochizuki, S.; Se- 
kikawa, T. (Univ. of Tokyo, Japan). 1980. NTIS, PC A99/ 
MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A new method has been designed and developed for measur- 
ing the concentration of radon in soil air without disturbing the nat- 
ural condition of the soil. By this method, radon concentrations in 
the soil air at various points down to a depth of 1 m below the 
ground are obtained from the concentrations of radium A (?'*Po) 
measured in the same air. The radium A concentration is measured 
by spectrometry of alpha particles from radioactive ions in the soil 
air. The basic experiments and preliminary observations made in 
the soil air below the ground confirmed the usefulness of the newly 
constructed apparatus for measuring the radon concentration in the 
soil air. Our preliminary observations showed that the radon con- 
centration in the soil air near the surface of the earth varied re- 
markably before heavy thunderstorms. 


20895 (CONF-780422—(Vol.1), pp 117-123) Reconnais- 
sance of radon emanation power of Pocos de Caldas, Brazil, 
uranium ore and associated rocks. Pereira, E.B. (Rice Univ., 
Houston, TX). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Emanation coefficients for radon (7??Rn) have been deter- 
mined for 44 samples of uranium ore and associated rocks from 
Pocos de Caldas in Minas Gerais, Brazil. Values for emanation co- 
efficients range from 2.5 to 100% and can be divided into two 
major classes. The representative class averages 11% and includes 
the uranium ore samples. The second class, which is the high radon 
emanation class, has been associated with cases of alteration and 
isotopic remobilization. Potential environmental implications of the 
radon released in the mining region are briefly discussed. 


20896 (CONF-780422—(Vol.1), pp 124-136) Statistical 


analysis of radon flux measurements. Haghi, M.A.; Savani, 
N.K.; Rao, P.V.; Wethington, J.A. Jr. (Univ. of Florida, 
Gainsville). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 


Houston, TX, USA (23 Apr 1978). 
The radon emerging from the earth’s surface can be used in 


classifying lands for development purposes. Radon flux is subject to 
diurnal variation, weather variables, seasonal fluctuations. Statistical 
sampling procedures are applied to this problem to ascertain the 
proper spacing of sampling points, the number of samples taken at 
each point per day, and the number of days in the sampling pro- 
gram to establish the exhalation rate at a known precision. Results 
from small and large pieces of land showed that reliable radon flux 
measurements require extensive sampling programs. 


20897 (CONF-780422—(Vol.1), pp 137-153) Automated 
radon-thoron monitoring for earthquake prediction research. 
Shapiro, M.H.; Melvin, J.D.; Copping, N.A.; Tombrello, 
T.A.; Whitcomb, J.H. (California Inst. of Tech., Pasadena). 
1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

This paper describes an automated instrument for earthquake 
prediction research which monitors the emission of radon (**?Rn) 
and thoron (7°Rn) from rock. The instrument uses aerosol filtra- 
tion techniques and beta counting to determine radon and thoron 
levels. Data from the first year of operation of a field prototype 
suggest an annual cycle in the radon level at the site which is relat- 
ed to thermoelastic strains in the crust. Two anomalous increases in 
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the radon level of short duration have been observed during the 
first year of operation. One anomaly appears to have been a precur- 
sor for a nearby earthquake (2.8 magnitude, Richter scale), and the 
other may have been associated with changing hydrological condi- 
tions resulting from heavy rainfall. 


20898 (CONF-780422—(Vol.1), pp 175-183) Radon ema- 
nation in tectonically active areas. King, C.Y. (Geological 
Survey, Menlo Park, CA). 1980. NTIS, PC A99/MF AOI. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Subsurface radon emanation has been continuously moni- 
tored for up to three years by the Track Etch method in shallow 
dry holes at more than 60 sites along several tectonic faults in cen- 
tral California and at 9 sites near the Kilauea volcano in Hawaii. 
The measured emanation in these tectonically active areas shows 
large long-term variations that may be related mainly to crustal 
strain changes. 


20899 (CONF-780422—(Vol.1), pp 383-404) Global dis- 
tribution and sources of uranium, radium-226, and lead-210. 
Jaworowski, Z.; Kownacka, L.; Bysiek, M. (Central Lab. 
for Radiological Protection, Warsaw, Poland). 1980. NTIS, 
PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Uranium, ***Ra, *!°Pb, and '7Cs concentrations were meas- 
ured in ice samples of various age, from the glaciers in Spitsbergen, 
Alaska, the Jotunheimen Mountains in Norway, the Alps, Himalaya 
Mountains, the Ruwenzori Mountains, and the Peruvian Andes. 
These radionuclides enter the atmosphere from different sources. 
However, their concentrations in the fossil precipitations preserved 
in the glaciers changed similarly in time in widely separated geo- 
graphical regions. This indicates that an integrating factor, probably 
the general atmospheric circulation, overwhelms the differences in 
size and location of regional and local sources of these nuclides. In 
all glaciers in the ice deposited between 1950 and 1977 the concen- 
trations of uranium and **°Ra were higher than in the preindustrial 
samples, with the exception of Spitsbergen and the Alps. From the 
average global concentrations in glacier ice, the annual injections of 
uranium, ?°°Ra, and ?'°Pb into the atmosphere were estimated. The 
estimates of uranium and **Ra injections are 17 and 11 times 
higher, respectively, than those based on information on the partic- 
ulate emission into the atmosphere. Our results show that the global 
dust emissions are underestimated by approximately one order of 
magnitude. 


20900 (CONF-780422—(Vol.1), pp 440-444) Contamina- 
tion of air by lead-210 and polonium-210 in territories with 
high natural radioactivity. Popova, O.N.; Taskaev, A.I. (Bio- 
logical Inst., Syktyvkar, USSR). 1980. NTIS, PC A99/MF 
AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Intensive pollution with airborne **°Po and 7!°Pb has been 
observed on aboveground parts of plants grown in soil cultures in a 
model experiment imitating areas with naturally occurring high 
background radioactivity. Root systems of plants grown in a water 
culture appear to be polluted with these radionuclides also. 


20901 (CONF-780422—(Vol.1), pp 600-610) Transfer of 
radium from soil to plants in an area of high natural radioac- 
tivity in Ramsar, Iran. Khademi, B.; Alemi, A.A.; Nasseri, 
A. (School of Public Health, Tehran, Iran). 1980. NTIS, PC 
A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A section of Ramsar, a town located in the northern part of 
Iran, is considered to be a high natural radioactivity area. Over 1 
km? of the area, with an approximate population of 2000, was in- 
vestigated. Radium concentrations in the soil are not homogeneous; 
they ranged from 17 to 9000 pCi/g. Environmental exposure rates 
ranged from 0.08 to 5.5mR/hr, and radium concentrations in plants 
in this area ranged from 0.2 to 360 pCi/g of ash. 


51 ENVIRONMENTAL SCIENCES, TERRESTRIAL 
5103 Radioactive Materials Monitoring And Transport 


20902 (CONF-780422—(Vol.1), pp 611-632) Distribution 
of lead-210 in Japanese soils and its relation to the distribu- 
tions of strontium-90, cesium-137, and stable lead. Kodaira, 
K. (Ashikaga Inst. of Tech., Tochigi-ken, Japan); Kato, M.; 
Komamura, M.I.; Kawamura, A.; Yamamoto, A.; Ebisawa, 
R.; Sakanoue, M.; Komura, K. 1980. NTIS, PC A99/MF 
AOl. 


From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A method for radiochemical analysis of ?!°Pb in soils which 
is compatible with analyses of ®°Sr and '°’Cs was established. Most 
of the 7°Pb, %Sr, and '7Cs in soil profiles were found in upper 
layers, at around 15 cm depth. Higher levels of ground deposition 
of all three radionuclides and a higher level of specific activity of 
210Pb were found on the Japan Sea coast than on the Pacific coast. 
It was hypothesized that a part of the *!°Pb is native in soil, being 
generated from the **Rn gas that remains in soil. Lead-2i0 can 
also be generated from airborne ***Rn exhaled from the same site 
or from other windward sites on the earth’s surface. If exhalation 
takes place on the Asian continent, the airborne ***Rn gas and its 
decay products, involving **°Pb, and can be transported eastward 
by the wind and captured by rainfall and snowfall, causing heavy 
ground deposition on the Japan Sea coast. The two experimental 
results - preferential accumulation of *'°Pb, ®°Sr and '°’Cs in the 
upper layers of soil profiles and the high level of ground deposition 
on the Japan Sea coast - can be explained by the hypothesis. 


20903 (CONF-780422—(Vol.1), pp 640-660) Determina- 
tion of radium-226 in environmental samples. Powers, R.P.; 
Turnage, N.E.; Kanipe, L.G. (Tennessee Valley Authority, 
Muscle Shoals, AL). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The analysis of soil and water samples for **Ra by gamma 
spectrometry with a Ge(Li) detector was compared with that by 
radiochemical separation followed by **?Rn de-emanation. Lower 
limits of detection (LLD) for ??*Ra were calculated for the two 
analytical techniques. The Ge(Li) system was found to have an 
LLD for soil comparable to that calculated for the de-emanation 
procedure, but the Ge(Li) system was found to have a significantly 
higher LLD for water samples. Cost analysis indicated that the cost 
of ???Ra determination with a Ge(Li) system can be less than with 
the de-emanation procedure if the Ge(Li) system can perform at 
least one other isotopic anaysis per sample. 


20904 (CONF-780422—(Vol.1), pp 661-672) Radioactive 
contamination of natural and artificial materials. Kovalchuk, 
E.L.; Pomansky, A.A.; Smolnikov, A.A.; Temmoev, A.H. 
(Inst. of Nuclear Research, Moscow, USSR). 1980. NTIS, 
PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The gamma radiation of different materials was measured in 
an underground low-background chamber with extraordinary back- 
ground characteristics. The excellent background conditions of the 
measurements enabled investigators to see the alpha-particle peaks 
of the internal radioactive contamination of Nal(T1) detectors, 
which were especially made for these measurements. The sensitiv- 
ity limit of the installation was determined by the internal contami- 
nation of the Nal(Tl) detectors alone. Any radiation background, 
except for three substances, tungsten, copper, and brass, could be 
registered. 


20905 (CONF-780422—(Vol.1), pp 673-680) Surface 
alpha activity of different materials. Kovalchuk, E.L.; Kuz- 
minov, V.V.; Pomansky, A.A. (Inst. of Nuclear Research, 
Moscow, USSR). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The surface alpha activity of different materials was meas- 
ured with proportional counters having cathodes of the materials 
investigated. No materials without alpha activity were found. Semi- 
conductor silicon contains the least activity among the materials in- 
vestigated. 
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20906 (CONF-780422—(Vol.1), pp 681-699) Mobility of 
elevated levels of uranium in the environment. Miera, F.R. 
Jr.; Hanson, W.C.; Gladney, E.S.; Jose, P. (Los Alamos Sci- 
entific Lab., NM). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Studies of the long-term consequences of exposing terrestrial 
ecosystems to aged deposits of natural and depleted uranium at Los 
Alamos Scientific Laboratory (LASL) have been conducted over 
the past 3 years. The E-F explosive testing site at LASL was se- 
lected for intensive study of uranium redistribution during its 24- 
year use. The highest surface-soil (0 to 2.5 cm) uranium concentra- 
tions occurred 0 to 10 m from the detonation point and average 
4500 wg/g. Concentrations in surface soil 50 and 200 m from the 
detonation point were generally less than 15% of that value. The 
uranium distribution to 30-cm depths for the 0- to 50-m distant sam- 
pling locations and to 10-cm depths at 50- to 200-m sampling dis- 
tances showed significant penetration into the soil profile. Ratios of 
plant/soil uranium concentrations varied from 0.05 to 0.08. Internal 
tissues from two species of small mammals had tissue/soil ratios of 
10-* and 107 *. 


20907 (CONF-780422—(Vol.1), pp 724-737) Migration 
of heavy natural radionuclides in a humid climatic zone. Ti- 
taeva, N.A.; Alexakhin, R.M.; Taskaev, A.I.; Maslov, V.1. 
(Biological Inst., Syktyvkar, USSR). 1980. NTIS, PC A99/ 
MF AOI. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Regularities and biochemical peculiarities of the migrations 
of heavy natural radionuclides in the environment are examined, 
with special reference to two regions in a humid climatic zone rep- 
resenting natural patterns of radionuclide distribution and to four 
plots artificially contaminated with high levels of natural radioac- 
tivity more than 20 years previously. It was determined that the mi- 
gration of thorium, uranium, and radium isotopes through the rock- 
water-soil-plant system is dependent on many physiochemical prop- 
erties of these radionuclides, their compounds, and the local envi- 
ronment. Isotopic activity ratios provide a useful tool for studying 
the direction of radionuclide migration and its influence on ob- 
served distribution patterns. 


20908 (CONF-780422—(Vol.1), pp 738-754) Redistribu- 
tion of natural radioactive elements resulting from animal and 
plant life activity in regions with high radioactivity. Malslov, 
V.L; Maslova, K.I.; Alexakhin, R.M. (Biological Inst., Syk- 
tyvkar, USSR). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A quantitative assessment is made of the influence of plant 
and animal life on the migration and redistribution of naturally oc- 
curring radionuclides in several localized areas with unusually high 
soil concentrations of *°*Ra, *°°U, or ***Th. In the taiga and tundra 
zones examined, the effects of radionuclide accumulation in certain 
plant species and of the feeding and burrowing habits of small 
mammals were particularly significant. The observed regularities 
have predictive applications in assessing the redistribution of ra- 
dionuclides in regions of high radioactivity. 


20909 (CONF-780422—(Vol.1), pp 810-825) Radium-226 
levels in Italian drinking waters and foods. Mastinu, G.G. 
(CNEN, Rome, Italy); Santaroni, G.P. 1980. NTIS, PC 
A99/MF AOlI. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Levels of *°*Ra in Italian waters and foods were measured. 
Results were similar to those found in other countries, except for 
some mineral waters with *°Ra concentrations above | pCi/liter 
andup to 19 pCi/liter. No difinite correlation was found between 
the *°Ra concentrations measured and the high natural back- 
ground radiation levels determined in central Italy in previous 
work. 
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20910 (CONF-780422—(Vol.1), pp 826-831) Lognormal 
analysis of naturally occurring radionuclides in soil and vege- 
tation of the Hanford area. Miller, M.L.; Fix, J.J.; Bramson, 
P.E. (Battelle Pacific Northwest Labs., Richland, WA). 
1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Lognormal probability plotting has been used to analyze 
concentrations of naturally occurring radionuclides in the soil and 
vegetation of the Hanford area. Such plots are useful tools for 
conveniently cataloging large amounts of data and providing a first 
approximation of the variability or smilarity of the data. When 
Hanford data from the years 1971 through 1976 are analyzed by 
this method, the linearity of the plots indicates that the radionuclide 
concentrations are lognormally distributed. The data from the plots 
are used to estimate the range in concentration of the various ra- 
dionuclides. The absorbed dose rate received at 1 m above the 
ground surface from naturally occurring “°K, 7°?Th plus daughters, 
and ***U plus daughters in the underlying soil is calculated to be 
approximately 38 mrads/year. 


20911 (CONF-780422—(Vol.2), pp 1308-1330) Diurnal 
variation of radon measured indoors and outdoors in Grand 
Junction, Colorado, and Teaneck, New Jersey, and the influ- 
ence that ventilation has on the buildup of radon indoors. 
Spitz, H.B.; Wrenn, M.E.; Cohen, N. (New York Univ., 
NY). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Continuous measurements of ***?Rn were performed indoors 
and outdoors in two localities that differ primarily in the amount of 
radon source material within, under, and around building founda- 
tions. Grand Junction, Colorado, represents an area where uranium 
mill tailings have been incorporated into several residential and 
commercial structures. The radon concentration measured in the 
basement of a residential structure in Grand Junction known to 
have no uranium mill tailings within or around the foundation was 
0.9 +- 0.2 pCi/liter. The presence of uranium mill tailings in- 
creased the average indoor radon concentration by at least a factor 
of 10 compared to the structure without tailings. Continuous radon 
measurements were made in a residential structure in Teaneck, NJ, 
which represents a locality where the **°Ra content of soil and 
building materials is not artificially enhanced. The daily average 
radon content of the basement was 0.9 +- 0.2 pCi/liter. Diurnal- 
like fluctuations were observed in the radon concentration in Grand 
Junction and Teaneck. These fluctuations were primarily a result of 
ventilation changes made by the occupants of the home. An alge- 
braic equation was developed relating the equilibrium indoor and 
outdoor radon concentrations, the ventilation rate, and the radon 
flux from the **Ra in the soil beneath the structure and in the fab- 
rication materials of the foundation floor and walls. This relation- 
ship was used to calculate the basement ventilation rate of the 
house in New Jersey. 


20912 (CONF-780422—(Vol.2), pp 1407-1414) Emanat- 
ing power of Radon-222 measured in building materials. 
Pensko, J.; Stpiczynska, Z.; Blaton-Albicka, K. (Inst. of Nu- 
clear Research, Swierk-Otwock, Poland). 1980. NTIS, PC 
A99/MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

It is estimated that the application of a great amount of in- 
dustrial wastes in dwelling-house technology could create a consid- 
erable hazard to the Polish population due to lung cancer. The 
principle and development of a method of radon-222 emanation co- 
efficient measurements are described. The results obtained for tradi- 
tional building materials as well as for the modern ones containing 
considerable amounts of industrial wastes are presented. The ema- 
nation power of fly ash and slag is very low and nearly identical 
for both materials. However, because of the relatively high concen- 
trations of radium-226 in these materials, the ***Rn concentration in 
the atmospheres of dwelling houses can achieve a value more than 
one order of magnitude higher in comparison with out-of-door con- 
centrations. The emanation power of by-product gypsum is very 
high for phosphorite rocks used as raw material. This property to- 
gether with the high concentration of **6Ra can create a relatively 
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high hazard for a population living in a great number of dwelling 
houses constructed from this material. 


20913 (CONF-780422—(Vol.2), pp 1457-1475) Radiolog- 
ical evaluation of structures constructed on phosphate-related 
land. Guimond, R.J.; Windham, S.T,. 1980. NTIS, PC A99/ 
MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A study of the radiological impact of living in structures 
built on reclaimed phosphate-mine land was conducted in Central 
Florida. The study concluded that areas which contain radium- 
bearing soil associated with phsophate materials generally have 
greater gamma exposure and indoor radon-decay-product concen- 
trations than normal background areas in Florida. Average indoor 
radon-decay-product levels of up to 0.20 working level (WL) were 
measured. Various soil and structure characteristics are represented 
in the study. These characteristics were examined to evaluate their 
significance on the indoor-radiation levels. 


20914 (CONF-780422—(Vol.2), pp 1494-1510) Modifica- 
tion of the natural radionuclide distribution by some human 
activities in Canada. Knight, G.B.; Makepeace, C.E. 
(Atomic Energy Control Board, Ottawa, Ontario). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Examples are presented of three types of human activity that 
have resulted in elevated natural radiation levels. Investigations car- 
ried out by a Federal-Provincial Task Force are described. The dis- 
tributions of grab sample measurements of radon and radon daugh- 
ter concentrations are compared for the Bancroft area, Cobourg, 
Deloro, Elliot Lake, and Port Hope in Ontario, and Uranium City 
in Saskatchewan; it is concluded that the major point of difference 
between the communities that were investigated and the reference 
community of Cobourg is the departure from a symmetrical lognor- 
mal distribution at the higher concentrations. 


20915 (CONF-780422—(Vol.2), pp 1559-1583) Uranium 
mill tailings piles as sources of atmospheric Radon-222. Cle- 
ments, W.E.; Barr, S.; Marple, M.L. (Los Alamos Scientific 
Lab., NM). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Uranium mill tailings piles are anomalous local area sources 
of radon (??*Rn) to the atmosphere as a result of their high ?**Ra 
content. Concentrations of 7**Rn in the air near the ground are re- 
ported from 0.8 to 282 pCi/liter on tailings piles, whereas meas- 
urements within 1 km of the piles show values from near back- 
ground up to 42 pCi/liter. In general, the lack of detailed meteoro- 
logical and substrate data makes both these radon flux and air con- 
centration measurements difficult to interpret. Results obtained by a 
simple two-layer diffusion model, which yields an analytical solu- 
tion for the surface radon flux from a tailings pile. agree reasonably 
well with measured values. A molecular diffusion coefficient of 
0.004 cm?/sec was inferred from this model and from actual flux 
measurements for a particular location on an inactive tailings pile. 
The model is also used to evaluate the attenuating effects of over- 
burdens on the escape of radon from tailings piles. 


20916 (CONF-780422—(Vol.2), pp 1584-1601) Transport 
of radon which diffuses from uranium mill tailings. Gold- 
smith, W.A.; Haywood, F.F.; Leggett, R.W. (Oak Ridge 
National Lab., TN). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Considerable attention has been given recently to potential 
hazards of radon exposure in the vicinity of large piles of uranium 
mill tailings. A procedure has been developed to describe the aver- 
age annual behavior of radon that escapes from a tailings pile. Dis- 
persion is calculated by using local meteorological data in a Gaus- 
sian diffusion model. A comparison has been made between calcu- 
lated annual average radon concentrations attributable to the tail- 
ings pile in Salt Lake City, Utah, and a series of radon meas- 
urements which were made in the vicinity of the tailings pile over a 
period of 1 year. Population exposures were estimated and com- 
pared to those associated with exposure to background concentra- 
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tions of ???Rn. It was found that annual exposures to 7**Rn of tail- 
ings-pile origin are about 10% of those associated with background 
222Rn in the Salt Lake City metropolitan area. 


20917 (CONF-780422—(Vol.2), pp 1602-1622) Uranium 
district of the Texas Gulf Coastal Plain. Cook, L.M. (Dept. 
of Health, Austin, TX). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The uranium in Texas is derived from Miocene age volcanic 
ash deposits. Mining of the deposits results in increased gamma-ray 
exposures and exposes groundwater high in radium to the surface. 
Radon in groundwaters is released to the atmosphere by uranium in 
situ mines and water wells, but few data are available on resulting 
concentrations in the atmosphere. A catalog of uranium deposits is 
presented, and an announcement of the discovery of high levels of 
radon daughters in oil field processing equipment is included. 


20918 (CONF-780422—(Vol.2), pp 1623-1632) Radon 
and radon daughters due to natural uranium occurrences in a 
rural Ontario community. Taniguchi, H.; Vasudev, P. (Dept. 
of National Health and Welfare, Ottawa, Ontario). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The results of a survey of *”*Rn and its short-lived radon 
daughters in 343 homes in the rural community of March Town- 
ship, near Ottawa, Canada, are reported. Aerial gamma-ray spec- 
trometry carried out over the 90-km? area showed the presence of 
up to 5 ppM uranium. The arithmetic average value of the radon 
daughters in the basement of these homes was 0.014 +- 0.026 WL 
(working level). From these measurements the equilibrium factor 
between radon and its daughters was shown to be 0.38 +- 0.19. 


20919 (CONF-780422—(Vol.2), pp 1667-1672) Accumu- 
lation of Radium-226 from phosphate fertilizers in cultivated 
soils and transfer to crops. Kirchmann, R. (Belgian Nuclear 
Centre, Mol); Darcheville, M.; Koch, G. 1980. NTIS, PC 
A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Actual values of the ***Ra content of soils sampled in var- 
ious experimental plots with well-known fertilization histories and 
the ?°*Ra levels in crops produced are given. The statistical analy- 
sis led to the conclusion that there is nof significant difference in 
the ??°Ra content of straw or grain harvested in the plots fertilized, 
respectively, at low level (343 kg/ha) or at highest level (1356 kg/ 
ha) of P2O;. The *’*Ra contamination due to the application of 
phosphate fertilizer represents only 0.25 and 1.08%, respectively, of 
the activity o *°*Ra observed in the upper layer of soil. The **Ra 
ingested annually by man from cereals and milk is estimated. 


20920 (CONF-780422—(Vol.2), pp 1673-1681) Determi- 
nants of radon flux from complex media: virgin and reclaimed 
lands in Florida phosphate region. Bolch, W.E.; Desai, N.; 
Roessler, C.E.; Kautz, R.S. (Univ. of Florida, Gainesville). 
1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Mathematical models for the transport of radon through two 
strata media are described. The bilayer model reduces to a trans- 
port equation for a single layer of finite depth when the upper layer 
does not exist. The finite model approaches a simpler expression, an 
infinite model, when depths exceed several meters. Summarized are 
the media parameters for several land types found in the West Cen- 
tral Florida phosphate region. Measured flux values by land type 
are compared to predicted flux values for the respective land type. 
The bilayer model is used to demonstrate reclamation management 
to reduce radon flux at the soil surface. 


20921 (CONF-780422—(Vol.2), pp 1682-1697) Ecologi- 
cal considerations of natural and depleted uranium. Hanson, 
W.C. (Los Alamos Scientific Lab., NM). 1980. NTIS, PC 
A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 
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Depleted ***U is a major by-product of the nuclear fuel 
cycle for which increasing use is being made in counterweights, ra- 
diation shielding, and ordnance applications. This paper (1) summa- 
rizes the pertinent literature on natural and depleted uranium in the 
environment, (2) integrates results of a series of ecological studies 
conducted at Los Alamos Scientific Laboratory (LASL) in New 
Mexico where 70,000 kg of depleted and natural uranium has been 
expended to the environment over the past 34 years, and (3) syn- 
thesizes the information into an assessment of the ecological conse- 
quences of natural and depleted uranium released to the environ- 
ment by various means. Results of studies of soil, plant, and animal 
communities exposed to this radiation and chemical environment 
over a third of a century provide a means of evaluating the behav- 
ior and effects of uranium in many contexts. 


20922 (DOE/GJ/01664—T2) 1980 Environmental moni- 
toring report: US Department of Energy Facilities, Grand 
Junction, Colorado, and Monticello, Utah. (Bendix Field En- 
gineering Corp., Grand Junction, CO (USA). Grand Junc- 
tion Operations). Apr 1981. Contract AC13-76GJ01664. 38p. 
(BFEC—1981-3). NTIS, PC A03/MF AOl1. 

The effect the Grand Junction, Colorado and Monticello, 
Utah facilities have on the environment is reflected by the analyses 
of air, water, and sediment samples. The off-site water and sediment 
samples were taken to determine what effect the tailings and con- 
taminated equipment buried on the sites may have on the air, water, 
and adjacent properties. 


20923 (EML—390(App.), pp D.1-D.7) Radiostrontium 
in milk and tap water. Appendix D. 1 May 1981. NTIS, PC 
A19/MF AOl. 

In Appendix to Environmental Measurements Laboratory. 
Environmental report. 

The New York City sample is a monthly composite of pas- 
teurized milk purchased daily at retail stores. The monthly Sr-90 to 
calcium ratios for New York City since the inception of the sam- 
pling program in 1954 through the third quarter of 1980 are tabulat- 
ed. Samples of New York City tap water are taken daily at EML 
so that by the end of the month, approximately 100 liters have been 
collected. The Sr-90 data since the inception of the program are 
presented. The available cesium-137 data expressed as the Cs-137 to 
Sr-90 ratio are given. A graphical presentation of the New York 
City Sr-90 data is also shown. 


20924 (LBL—11616(Vol.2)) Migration of radionuclides 
through sorbing media analytical solutions--II. Pigford, T.H.; 
Chambre, P.L.; Albert, M. (Lawrence Berkeley Lab., CA 
(USA); California Univ., Berkeley (USA). Dept. of Nuclear 
Engineering). Oct 1980. Contract W-7405-ENG-48. 192p. 
NTIS, PC A09/MF AO. 

This report presents analytical solutions, and the results of 
such solutions, for the migration of radionuclides in geologic media. 
Volume 1 contains analytical solutions for one-dimensional equilib- 
rium transport in infinite media and multilayered media. One-di- 
mensional non-equilibrium transport solutions are also included. 
Volume 2 contains analytical solutions for transport in a one-dimen- 
sional field flow with transverse dispersion as well as transport in 
multi-dimensional flow. A finite element solution of the transport of 
radionuclides through porous media is discussed. (DMC) 


20925 (ORNL—5700, pp 22-32) Nuclear program. Bon- 
dietti, E.A.; Blaylock, B.G.; Bogle, M.L. Mar 1981. NTIS, 
PC Al11/MF AOl1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

Environmental Sciences Division research related to nuclear 
energy technologies considers the biotic and abiotic behavior of ra- 
dioelements for which information is needed. In addition to biologi- 
cal accumulation and transport data, research under way also con- 
siders environmental chemistry evaluations of long-lived, man-made 
radioelements for which no geochemical history exists. Major em- 
phasis is on the actinide elements (U, Th, Pu, Am, Cm, Np), Tc, 
activation products such as * Nb, and natural radionuclides that are 
components or analogs of isotopes in nuclear fuel cycles. Collec- 
tively, this research effort expands the data base and the under- 
standing of potential impacts of radionuclide releases from nuclear 
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fuel cycle operations. Research support is largely provided by the 
Department of Energy (DOE), Division of Ecological Research, 
with lesser funding from the Environmental Protection Agency 
(EPA) and DOE/Waste Management. Substantial new information 
on the behavior of Tc under field conditions was obtained. For 
Tc released from operating gaseous diffusion plants, Tc is not as 
plant-available as predicted by greenhouse studies. In a small pond 
ecosystem, Tc was not found to bioaccumulate to a significant 
degree but retention by ecosystem components does occur. From 
this work, a model was developed to enable the prediction of Tc 
dynamics in aquatic systems. Research results on actinide behavior 
in Pond 3513 have shed additional light on the role of sediments in 
fish tissue burdens, on the behavior of Am and Cm in freshwater 
ecosystems, and on the oxidation state of organically bound Pu. 
Studies on simulated lung fluid leaching of Pu-contaminated soils 
revealed different rates (and amounts) of leachable Pu. A novel 
idea on the origin of soluble Pu species derived from global fallout 
was tested experimentally and found plausible. 


20926 (ORNL—5700, pp 59-73) Low-level waste re- 
search and development program. Cutshall, N.H.; Arora, 
H.S.; Case, F.N. Mar 1981. NTIS, PC Al1/MF AO1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

Solid wastes generated by laboratory and industrial activities 
involving radionuclides are frequently contaminated with low-level 
radioactivity. Where contamination levels are relatively low, it is 
cost effective to dispose of these wastes by shallow land burial. 
Some disposal sites have been used for over 30 years while others 
have been newly opened. During this time period, changes in burial 
techniques and in situ monitoring practices have been made to keep 
pace with increased awareness of and concern for environmental 
radioactive contamination. Corrective action may be required 
where inadequate containment of radionuclides at older burial sites 
causes contamination of the biosphere. This project provides for the 
development and implementation of new methodologies in environ- 
mental monitoring, updating of existing procedures, and standardi- 
zation of monitoring criteria for all present and future burial facili- 
ties. These guidelines, with appropriate modifications, may be ex- 
tended to encompass alternative disposal options to shallow land 
burial, such as deep disposal in geologic formations. The most sig- 
nificant mechanism for transport of radionuclides from shallow land 
burial sites in the eastern United States is ground-water flow. Water 
flowing laterally into buried waste or percolating downward from 
the surface leaches radionuclides from the waste and flows onward, 
spreading the contamination. Several radionuclides, especially °Sr, 
are found in solution in ground waterflowing from older burial 
sites. Methods for immobilization of such radionuclides or for their 
collection and removal are badly needed. Furthermore, the contin- 
ued development and implementation of improved shallow land 
burial practices is necessary. The overall goal of this work is to de- 
velop the necessary technology to ensure the safe, economical, and 
environmentally and socially acceptable disposal of solid low-level 
radioactive wastes. 


20927 (ORNL—5700, pp 111-121) Earth sciences. 
Tamura, T.; Allen, C.P.; Arora, H.S. Mar 1981. NTIS, PC 
Al1/MF AOl. 

In Environmental Sciences Division. Annual progress report 


for period ending September 30, 1980. 

Most of the contributions of the Earth Sciences staff are di- 
rected to accomplishing the missions of programs within the Envi- 
ronmental Sciences Division; these include the Synthetic Fuels, Nu- 
clear, Low-Level Waste, and the Multimedia Modeling programs. 
This section contains reports of projects that are unique or in early 
developmental stages and projects that represent new initiatives. A 
continuing growth area is represented by the Nonnuclear Solid 
Waste Technology efforts. The contribution to this progress report 
was separated into two major segments: the research related to the 
biological aspects is reported in the Advanced Fossils Energy Pro- 
gram; the area strongly related to the Resource Conservation and 
Recovery Act (RCRA) is reported here. Two reports represent 
work where the major effort or interest is in other divisions. The 
report On monazite is part of a study of synthetic compounds which 
may be useful in incorporating and immobilizing long-lived radion- 
uclides. The second report provides data on the quality of some 
leachates collected from natural rainfall events on different coal 
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types. Finally, a short report is included to indicate several areas of 
new initiatives being developed and pursued by members of this 
section. 


20928 (PNL—3475) Environmental control technology 
for mining and milling low-grade uranium resources. Weak- 
ley, S.A.; Blahnik, D.E.; Long, L.W.; Bloomster, C.H. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Apr 
ae Contract AC06-76RLO01830. 151p. NTIS, PC A08/MF 
AOl. 

This study examined the type and level of wastes that would 
be generated in the mining and milling of UsOs from four potential 
domestic sources of uranium. The estimated costs of the technology 
to control these wastes to different degrees of stringency are pre- 
sented. 


20929 (PNL—3509(Pt.1)) Standardized input for Hanford 
environmental impact statements. Napier, B.A. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). May 1981. 
Contract AC06-76RL01830. 45p. NTIS, PC A03/MF AO1. 

Models and computer programs for simulating the environ- 
mental behavior of radionuclides in the environment and the result- 
ing radiation dose to humans have been developed over the years 
by the Environmental Analysis Section staff, Ecological Sciences 
Department at the Pacific Northwest Laboratory (PNL). Method- 
ologies have evolved for calculating raidation doses from many ex- 
posure pathways for any type of release mechanism. Depending on 
the situation or process being simulated, different sets of computer 
programs, assumptions, and modeling techniques must be used. This 
report is a compilation of recommended computer programs and 
necessary input information for use in calculating doses to members 
of the general public for environmental impact statements prepared 
for DOE activities to be conducted on or near the Hanford Reser- 
vation. 


20930 Comparative uptake of uranium, thorium, and plu- 
tonium by biota inhabiting a contaminated Tennessee flood- 
plain. Garten, C.T. Jr.; Bondietti, E.A.; Walker, R.L. (Oak 
Ridge National Lab., TN). Contract W-7405-ENG-26. Jour- 
nal of Environmental Quality ; 10: No. 2, 207-210(Apr 1981). 

The uptake of ***U, *°*Th, and *°°Pu from soil by fescue, 
grasshoppers, and small mammals was compared at the contaminat- 
ed White Oak Creek floodplain in East Tennessee. Comparisons of 
actinide uptake were based on analyses of radionuclide ratios (U/Pu 
and Th/Pu) in soil and biota. U:Pu ratios in small mammal car- 
casses (shrews, mice, and rats) and bone samples from larger mam- 
mals (rabbit, woodchuck, opossum, and raccoon) were significantly 
greater (P = 0.05) than U/Pu ratios in soil (based on 8M HNOs 
extractable). There was no significant difference between Th/Pu 
ratios in animals and soil. The order of actinide accumulation by 
biota from the site relative to contaminated soil was U > Th = Pu. 


20931 Distribution and characterization of radionuclides 
in soils from the Nevada Test Site. Lee, S.Y.; Tamura, T. 
(Oak Ridge National Lab., TN). Contract W-7405-ENG-26. 
Journal of Environmental Quality ; 10: No. 2, 234-239(Apr 
1981). 

Selected physicochemical properties of Pu-bearing radioac- 
tive particles and their association with host soils from the Nevada 
Test Site (NTS) were studied to aid in assessing the environmental 
impact of the presence of the radionuclides in the area and to pro- 
vide technological concepts for potential clean-up operations. The 
dominant radioactive particles were amorphous to x-ray diffraction, 
very fragile by compression tests, and extremely porous with parti- 
cle density < 2.26 g/cm*. Physical properties of the particles sug- 
gested that they could be broken into smaller, respirable sizes by 
saltation during wind erosion, and that their unique physical prop- 
erties could be useful for mechanically separating them from the 
nonradioactive soil particles. Experimental results revealed that 
more than 90% of the total radioactivity was recovered in about 
25% of the total sample weight through density separation tech- 
niques, and in about 18% of the total weight by a grinding-sieving 
process. Radioactive particles might, therefore, be removed from 
the contaminated soil by (i) a controlled vacuum collector, (ii) den- 
sity separation, (iii) grinding-sieving separation, or (iv) a combina- 
tion of these techniques on the basis of the density and compressibi- 
lity differences between radioactive and nonradioactive particles. 
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20932 Transport of plutonium, americium, and curium 
from soils into plants by root uptake. Pimpl, M. (Nuclear Re- 
search Center, Karlsruhe, Germany); Schuettelkopf, H. Nu- 
clear Safety ; 22: No. 2, 214-225(Mar 1981). 

Calculation of the dose burden resulting from the ingestion 
of food derived from plants requires a knowledge of the soil-to- 
plant transfer factors for the radionuclides of interest. A literature 
search was performed so that the magnitude of the transfer factors 
(concentration ratio) for plutonium, americium, and curium could 
be evaluated. The search yielded transfer factors of 10~® to 10~* for 
plutonium and 10~* to 1 for americium. Hardly any data on curium 
were found in the literature. The transfer factors are dependent on 
the cationic exchange capacity of the soil, the amount of organic 
material in the soil, the pH, and the type of contamination. Com- 
plexing agents increase the transfer factors by up to a factor of 
1300. Fertilizers exert an influence on transfer as to the species and 
the age of plants. However, in most cases, these relationships have 
not been studied sufficiently; consequently, for the time being, there 
is no satisfactory explanation for the great variation found in trans- 
fer factors. 
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REFER ALSO TO CITATION(S) 19709, 19710, 19716, 19727, 19754, 19776, 
19777, 19901, 19978, 20109, 20162, 20165, 20166, 20182, 20920, 21025, 21026, 
21027, 21029, 21032, 21035, 21118 


20933 (BNL—51342) Recharge forest revisited: soils of 
Brookhaven National Laboratory. Grafton, J. (Brookhaven 
National Lab., Upton, NY (USA)). Nov 1980. Contract 
AC02-76CH00016. 35p. NTIS, PC A03/MF AO1. 

Soil samples were collected from terrestrial systems 44 
months after they had been subjected to 22 months of sewage spray 
application. Data on pH, % organic matter, exchangeable hydro- 
gen, phosphorus, potassium, magnesium, calcium, manganese, iron, 
aluminum, nitrate, and ammonia were generated for each soil hori- 
zon in three plots from two forest types. The three plots represent 
a control, treatment with primary sewage, and treatment with sec- 
ondary sewage. There were no replicates. Differences in soil chem- 
istry and/or structure between the three plots were assumed to be 
due to sewage application. Residual difference for a parameter, or 
changes remaining after 44 months, were considered significant if at 
least one Analysis of Variance (ANOVA) by horizon produced an 
F value corresponding to a p of .05. Analyses, data, and pH graphs 
are presented for future reference. 


20934 (DOE/EV/02743—6) Revegetation following arti- 
ficial disturbance. Final report, June 1, 1975-November 30 
1979. Fraley, L. Jr. (Colorado State Univ., Fort Collins 
(USA). Dept. of Radiology and Radiation Biology). Apr 
1981. Contract AS02-76EV92743. 53p. NTIS, PC A84/MF 
AOl. 

Shortgrass plains vegetation was disturbed using ionizing ra- 
diation, burning, scraping and rototilling. The vegetation was rela- 
tively resistant to radiation and was most sensitive in December. 
Burning was similar to moderate radiation damage, scraping and 
tilling similar to severe radiation damage. Recovery was rapid but 
climax vegetation was not achieved by 8 years after the disturb- 
ance. Seeding trials were conducted at Rocky Flats with only mod- 
erate success. Seldom did the seeded species dominate the stand 
after seeding. 


20935 (EPRI-WS—78-141) Environmental concerns in 
rights-of-way management. Arner, D. (Mississippi State 
Univ., Mississippi State (USA)). Mar 1981. 697p. (CONF- 
7910141—). NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

These proceedings are a collection of the papers presented at 
the Second Symposium on Environmental Concerns in Rights-of- 
Way Management held in Ann Arbor, Michigan, October 16-18, 
1979. It includes the keynote address and 67 manuscripts covering 
planning, design, maintenance, construction, and research on rights- 
of-way (ROW) corridors. Separate abstracts were prepared for the 
68 papers in the proceedings. The purpose of the conference was to 
provide a forum for individuals involved in the management o 
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ROW corridors to share their relevant experiences and benefit from 
each others’ studies. The symposium was an attempt to present a 
balanced view of ROW management, including a reconciliation of 
economic and ecological realities. 


20936 (EPRI-WS—78-141, pp 2.1-2.7) Ecosystem re- 
sponse simulation as an aid in computer assisted utility corri- 
dor siting. Rasmussen, W.O.; Ffolliott, P.F. (Univ. of Arizo- 
na, Tucson). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Siting a utility corridor is an involved process requiring con- 
siderations of economic, socio-political, engineering, and environ- 
mental factors. As part of a current study, ecosystem component 
simulation models have been produced to assist a planner in ad- 
dressing the environmental factors. Their application is discussed in 
addition to a computer system used for corridor selection from 
compositing of geographic data. 


20937 (EPRI-WS—78-141, pp 4.1-4.8) Probability and 
the assessment of impact risk in utility corridor siting. 
Thompson, L.S. (Natural Resources and Conservation, 
Helena, MT). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The tradeoffs which must be made among unlike resources 
during utility corridor siting should involve consideration of three 
parameters for each resource and for each segment of the land- 
scape: (1) relative importance of the resource affected; (2) the rela- 
tive magnitude of the impact to that resource; and (3) the relative 
degree to which impacts can be mitigated. Impact magnitude for 
most resources cannot be accurately predicted; rather, it must be 
subjectively estimated as a probability distribution which is more 
properly termed impact risk. Specific effects of mitigation and en- 
hancement on these probability distributions should be considered 
in tradeoff analysis. 


20938 (EPRI-WS—78-141, pp 5.1-5.8) Ecological value 
ranking and utility corridor selection. Odening, W.R.; Kel- 
logg, S.D.; Sicherman, A. (Woodward-Clyde Consultants, 
San Francisco, CA). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The decision analysis methodology has been successfully ap- 
plied to transmission line corridor selection and power plant siting 
studies. Decision analysis provides a formalized theoretically sound 
basis (through the application of utility theory and probability dis- 
tributions) for the evaluation of biological attributes and their com- 
parative values in the decision-making process. The methodology 
provides for the quantitative analysis of subjective preferences 
based on experience and conceptual understanding, as well as on 
objective numerical data input. The results of this methodology 
provide rank ordering of the alternative choices relative to biologi- 
cal impacts or values. The methodology may then integrate attri- 
butes and values from other disciplines (including environmental, 
economic and engineering) into a ranking of alternatives. 


20939 (EPRI-WS—78-141, pp 6.1-6.9) Land use planning 
issues and future rights-of-way from a researcher's perspec- 
tive. Young, F.S.; Feher, J.S. (Electric Power Research 
Inst., Palo Alto, CA). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Right-of-way for electric power transmission is an important 
component of land use planning. Land requirements for high volt- 
age transmission lines, projected to the year 2000, show that a total 
of 5.2 million acres may be needed. The impacts of this area on 
land use issues related to use of public and private lands are enu- 
merated and potential problem areas are identified. A few selected 
research projects, designed to alleviate certain problems, are de- 
scribed. 


20940 (EPRI-WS—78-141, pp 7.1-7.8) Scoping the envi- 
ronmental study. Fielek, M.A. (Michigan Public Service 
Commission, Lansing); Morris, M.G. Mar 1981. NTIS, PC 
A99/MF AOI. 
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From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

During 1978, the Council on Environmental Quality, in re- 
sponse to Executive Order 11514, reevaluated the standard proce- 
dure for preparing Environmental Impact Statements. Of the many 
recommendations associated with the new process, scoping seems 
to be particularly important. In general, scoping is a means by 
which an anticipated project can be placed in perspective. The po- 
tential benefits and detractions associated with this approach are 
discussed, as well as an industry perspective of scoping as a process 
and the way in which it will affect alignment decisions being made 
by the concern charged with routing. 


20941 (EPRI-WS—78-141, pp 8.1-8.8) Overview of cor- 
ridor selection and routing methodologies. White, A.D. (Gil- 
bert/Commonwealth, Jackson, MI). Mar 1981. NTIS, PC 
A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Selection of electric transmission line corridors has become 
an increasingly complex process, involving the public and regula- 
tory agencies as well as the utilities. A number of methodologies 
have been developed which use a variety of mapping and comput- 
er-oriented techniques. The approach used in each case is depend- 
ent on the special criteria of individual need. 


20942 (EPRI-WS—78-141, pp 9.1-9.9) Public issues and 
regulatory change: a Minnesota experience. Hartman, L.B.; 
Simmons, T. (Minnesota Environmental Quality Board, St. 
Paul). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 


way management; Ann Arbor, MI, USA (16 Oct 1979). 
A controversial transmission line project and a State Su- 


preme Court decision have changed Minnesota's power plant siting 
legislation, rules and criteria for the siting of electrical energy facil- 
ities. The implications of these changes for the public decision- 
making process are discussed. 


20943 (EPRI-WS—78-141, pp 10.1-10.4) Framework for 
transmission siting. Mellerop, V. (Wisconsin Public Service 
Commission, Madison). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Transmission analysis by Wisconsin Public Service Commis- 
sion staff aims to provide a decision framework within which 
public and resource personnel can have effectual input and upon 
which the Commissioners can base their decisions. To provide this 
framework, PSC staff rely on several techniques including: use of a 
multi-level analysis, the detail of which varies, both with level and 
time; use of resource/land use patterns for identifying route alterna- 
tives; use of mapped information; and use of the environmental 
impact statement (EIS) document as a vehicle for information ex- 
change. 


20944 (EPRI-WS—78-141, pp 15.1.15-5) Public partici- 
pation in routing transmission lines: what it means and why 
bother. McConnon, D. (United Power Association, Elk 
River, MN). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

United Power Association (UPA), a generation and transmis- 
sion cooperative in Minnesota, has formulated and implemented a 
procedure for locating subtransmission and transmission lines. This 
procedure allows for full and meaningful public input to the route 
selection process, thereby maintaining close contact between the 
cooperative and its consumer members. At the same time, compli- 
ance is achieved with state and federal siting and environmental 
regulations by carefully integrating this public input into the formal 
regulatory siting framework and carefully coordinating state and 
federal requirements into a single process. 


20945 (EPRI-WS—78-141, pp 17.1-17.9) Public partici- 
pation in transmission right-of-way selection: a case study. 
Howlett, B.E. (NUS Corp., Rockville, MD). Mar 1981. 
NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 





2773 / ERA VOL. 6, NO. 14 


Involving the public in selecting transmission rights-of-way 
can, if properly managed, be a useful and rewarding experience 
both for the utility and the public. A case study of route selection 
for a multiple line 500 kV corridor in the metropolitan Toronto 
area involving extensive public participation is described. Under the 
direction of a Royal Commission, a program was prepared which 
included widespread public involvement at each stage of the pro- 
ject. The public participated directly in the project in a number of 
different ways. In addition, subcommittees on transmission structure 
design and substation design were formed. Liaison was maintained 
with Provincial agencies through agency meetings and monthly 
briefings. Newspapers, radio and TV stations provided press cover- 
age as the study progressed. The benefits were found in subsequent 
public hearings, at which time most of the previous acrimony and 
debate over the project had been defused. 


20946 (EPRI-WS—78-141, pp 18.1-18.6) Visual ap- 
proach to utility planning. Roundy, J.G. (Utah Power & 
Light Co., Salt Lake City). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Through the use of a Visual Simulator, a utility is able to 
project by a photographic process any and all impacts that may 
occur in a large scale landscape or in a right-of-way corridor. The 
use of a Visual Simulator has greatly decreased the amount of ver- 
bage required in the environmental analysis reports, which has 
shortened the evaluation time normally required by Federal and 
state officials. 


20947 (EPRI-WS—78-141, pp 19.1-19.12) Selecting de- 
signs, materials and colors for transmission structures in dif- 
ferent environments. Howlett, B.E. (NUS Corp., Rockville, 
MD). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Selecting the most appropriate aesthetic structure for a trans- 
mission line can be undertaken through a comparative analysis of 
alternative structure dimensions combined with an understanding of 
the visual characteristics of the area in which the structure will be 
placed. Rankings of physical dimensions, preparation of photo sim- 
ulation and comparative color evaluations can aid in selecting the 
best design. 


20948 (EPRI-WS—78-141, pp 20.1-20.4) Natural Beauty 
Road Act: preserving rights-of-way through legislation. 
McEntee, W.M. (Oakland County Road Commission, Bir- 
mingham, MI). Mar 1981. NTIS, PC A99/MF A011. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The Michigan State Legislature has provided a method for 
preserving unique or distinct vegetation associated with public road 
rights-of-way. The history of this act, its goals and objectives, and 
what has been accomplished under this act are described. 


20949 (EPRI-WS—78-141, pp 22.1-22.5) Cultural re- 
source management. Mead, B. (Michigan Dept. of State, 
Lansing). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Federal regulations require that most right-of-way projects 
by-pass cultural resources - both buildings and archeological sites. 
Cultural Resource Management is a system to determine whether a 
right-of-way project would affect these sensitive areas, and if so, 
how to mitigate any adverse effects. 


20950 (EPRI-WS—78-141, pp 23.1-23.3) Pipeline rights- 
of-way on the Pigeon River. Inman, D.L. (Michigan Dept. of 
Natural Resources, Lansing). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The Pigeon River Country State Forest comprises 125 
square miles of public land northeast of Gaylord, Michigan. It is 
managed for multiple uses, with an emphasis on quiet recreation. 
The area contains bear, bobcat, and the largest wild elk herd east of 
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the Mississippi River. In 1968 most of the state-owned mineral 
rights were leased to oil companies. Preliminary and limited hydro- 
carbon development in this sensitive area created intensive social 
controversy. Continued normal, competitive development would 
have been unacceptable. This paper explores methods to reduce en- 
vironmental impact from pipelines, even when the location of wells, 
facilities and pipelines is unknown. 


20951 (EPRI-WS—78-141, pp 24.1-24.13) Dickey-Lin- 
coln School Lakes Transmission ETS Project. Murray, T.J.; 
Wilkerson, L.L.; Barnhart, K.A. (Bonneville Power Admin- 
— Portland, OR). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A comprehensive environmental analysis approach was de- 
veloped to assist transmission line planning and impact determina- 
tion in northern New England. The sequential! phases of the study 
are described along with the methodological approaches developed 
during each phase. 


20952 (EPRI-WS—78-141, pp  25.1-25.15) _—_ Policy 
changes to lessen construction impact on transmission line 
right-of-way: a case history. Wenger, J.S. (Detroit Edison 
Co., Detroit, MI); Knight, J.E.; Broad, R.J. Mar 1981. 
NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

This paper describes the policy change implemented by the 
Detroit Edison Company to minimize the impact of constructing an 
extra-high voltage transmission line. The Greenwood-St. Clair line 
is used to exemplify the policy changes which include route selec- 
tion, method of acquiring right-of-way, tree clearing, access roads, 
construction procedures and right-of-way restoration. 


20953 (EPRI-WS—78-141, pp 26.1-26.9) Continuing 
evaluation of new herbicides for vegetation control on utility 
rights-of-way. Jeffers, W.A. (Davey Tree Expert Co., Kent, 
OH). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Since 1947, the Davey Tree Expert Company has maintained 
a continuing program to evaluate new herbicides, methods and 
equipment for vegetation control on utility rights-of-way. This 
report covers the evaluation of two of the latest herbicides devel- 
oped for this purpose. They are triclopyr (Dow's Garlon 3A Herbi- 
cide) and fosamine (DuPont's Krenite Brush Control Agent). Re- 
sults from field test plots applied in the summer of 1976 under 
Dow’s experimental label indicate that Dow’s Garlon 3A Herbicide 
(containing triclopyr) applied as a foliage-stem spray either alone at 
one gallon per 100 gallons of spray or in combination with Tordon 
101 mixture (picloram) at 0.5 gallon of each per 100 gallons of 
spray is a very effective herbicide formulation for controlling a 
broad spectrum of woody plants. DuPont's Krenite Brush Control 
Agent (containing fosamine) applied at the rate of 1.5 gallons plus 
one quart of DuPont Surfactant WK per 100 gallons of spray ap- 
plied as a foliage-stem spray in late summer or early fall is an effec- 
tive herbicide formulation for use to control woody plant growth. 
It has some advantages that many other herbicide formulations 
lack. The treated foliage of most species of wood plants will stay 
green (no browning) until the leaves drop in the fall. It could be 
used near crops where plants susceptible to injury by hormones 
would be a problem. Krenite is one of the few herbicides labeled 
for non-crop areas adjacent to and surrounding domestic water 
supply reservoirs, supply streams, lakes or ponds. 


20954 (EPRI-WS—78-141, pp 27.1-27.22) Utilization of 
volunteer vegetation in ground cover restoration operations on 
new transmission line rights-of-way. Fowler, D.K. (Tennes- 
see Valley Authority, Norris); Turner, L.J.; Adkisson, L.F. 
Mar 1981. NTIS, PC A99/MF AO}. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

This study quantitatively examined the composition of vol- 
unteer plant communities which developed along a 4.9-mile section 
(99.4 acres) of a new right-of-way in east Tennessee. Mean standing 


crop biomass of first year vegetation was estimated to be 2631 
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oven-dried Ibs. per acre. Most of the 137 species of plants identified 
on the right-of-way were beneficial wildlife food and cover plants 
and/or had desirable aesthetic qualities. Mean ground cover was 71 
percent and erosion was effectively checked along 95 percent of 
the study right-of-way. The majority of erosion sites inventoried 
occurred at transmission tower sites and were 0.2 acre or less in 
size. The economic and biological consequences of incorporating 
volunteer vegetation into ground cover restoration operations on 
new transmission line rights-of-way are discussed. 


20955 (EPRI-WS—78-141, pp 28.1-28.10) Use of hand- 
held torches in managing woody vegetation on rights-of-way. 
Olson, D.P. (Univ. of New Hampshire, Durham); Macri- 
geanis, S.; Davis, W.J. Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Hand-held kerosene torches were used to treat woody vege- 
tation on approximately 68 acres of powerline right-of-way in 
southeastern New Hampshire. The principle of treatment is to use 
intense heat to kill the combium, thus girdling the stem. First-year 
results indicate the torch is approximately as effective as herbicides 
in treating species of woody vegetation including white pine, hem- 
lock, red maple, red oak, white ash, and several other species. Res- 
prouting in hardwood species is often delayed until the second 
growing season. Resprouting can be reduced somewhat by applying 
heat for a longer period and treating the stems closer to the 
ground. The wounds from the torch appear to permit more disease 
and decay and the sprouting is, consequently, less vigorous. Treat- 
ment requires One to two man hours per acre, indicating that costs 
will be approximately one-fifth the cost of comparable herbicide ap- 
plications. The torch can be used any time with snow cover and 
during wet weather in spring, summer, and fall. The interval of 
time required between treatments is not yet known but preliminary 
estimates suggest an interval of 3 to 5 years comparable to herbi- 
cide treatments in this area. 


20956 (EPRI-WS—78-141, pp 29.1-29.4) Summary of the 
Indiana Division of Fish and Wildlife highway right-of-way 
planting program. Machan, W.J. (Indiana Dept. of Natural 
Resources, Indianapolis). Mar 1981. NTIS, PC A99/MF 
AOI. 


From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Upon completion of a study to determine wildlife usage of 
tree-shrub plantings on highway roadsides and a highway roadside 
planting study to determine an economical and feasible planting 
technique, a highway roadwide planting program was initiated in 
1978. In cooperation with the Indiana State Highway Commission, 
approximately 230 plots of varying lengths were established. Each 
plot included two to six or more rows of shrubs from 300 to over 
4000 feet in length. Fifteen shrub species and two pine species were 
planted on a five-by-six-foot spacing. The planting of 186,000 seed- 
lings took place on approximately 60 miles of highway in three lo- 
cations. Seedling survival evaluation was conducted on all plots. 
Approximately 15,000 replants were necessary to bring all plots to 
an acceptable seedling number. Five planting sites were sprayed in 
preparation for a spring planting. Approximately 256,000 seedlings 
were planted in plots on over 100 miles of right-of-way in 1979. 
Planting began in April and was completed by May. 


20957 (EPRI-WS—78-141, pp 30.1-30.5) Highway road- 
side planting and spraying study. Zimmerman, D. (Indiana 
Division of Fish and Wildlife, West Point). Mar 1981. 
NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The growth and survival of Autumn Olive (Elaeagnus um- 
bellata) seedlings planted along a highway right-of-way (ROW) 
were determined using four different herbicide treatments: Sima- 
zine. Atrazine-Simazine, Dowpon-Simazine, and Amizine. Results 
indicate the Dowpon-Simazine application afforded better vegeta- 
tion control and seedling survival, and had the least effect on seed- 
ling growth. Treatment with Atrazine-Simazine was less expensive 
but was slightly less effective. No significant difference (p < .05) 
was found in survival and growth of seedlings planted by machine 
and hand. Total survival was about 91 percent after the first grow- 
ing season in 1975, 77 percent by the fall of 1976, and 75 percent by 
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July 1979. A measure of herbicide effectiveness and a cost analysis 
was made. 


20958 (EPRI-WS—78-141, pp 31.1-31.13) Effect of util- 
ity right-of-way maintenance upon game food plants. Huntley, 
J.C.; Arner, D.H. (Mississippi State Univ., Mississippi 
State). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Maintenance techniques for utility rights-of-way were stud- 
ied to determine their effects on density of vegetation. The tech- 
niques included winter burning, mowing, disking, hand clearing, se- 
lective basal spraying and aerial spraying. The effects of fertilizing 
and seeding were also determined. Winter burning with fertilizer 
produced significantly more quail food plants than all other treat- 
ments. Winter burning with fertilizer produced singificantly more 
quail food plants than did aerial and selective basal spraying, but 
not more than mowing. Seeding with Kobe lespedeza significantly 
increased legume density. Selective basal spraying was the most ef- 
fective in controlling unwanted woody plants. Winter burning on a 
two-year interval controlled woody growth on 85% of the burned 
plots. Cost data are given for all treatments. Research areas were 
located in the Gulf Upper Coastal Plain. 


20959 (EPRI-WS—78-141, pp 32.1-32.10) Environmental 
monitoring of the construction of an EHV transmission line 
through a wooded swamp. Belyea, D.W. (Ontario Hydro, 
Toronto). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The approval process for a 500 kV transmission line through 
a 2000-ha wooded swamp demonstrated the lack of reliable infor- 
mation on the effects of construction and operation of this facility 
on a wetland system. Approval was granted subject to environmen- 
tal conditions on construction, and provided that the utility support 
independent research to monitor the changes which did occur. In- 
spection of construction activities and the monitoring studies indi- 
cate that impacts are restricted to the right-of-way. The research 
project results are discussed in terms of their applicability to man- 
agement of the right-of-way, to the development of route selection 
and wetland construction procedures, and to the design of future 
monitoring studies. 


20960 (EPRI-WS—78-141, pp 33.1-33.9) Southern Tier 
Interconnection: a five-year post-construction evaluation. Till- 
man, R.E. (Cary Arboretum, Millbrook, NY); Metzger, 
R.H. Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The Southern Tier Interconnection is a 28 mile (45 km), 345 
kV transmission line in southeastern New York State. During con- 
struction, a consultant was retained to design and supervise the im- 
plementation of environmental protection techniques in order to 
minimize negative impacts of construction. This paper describes 
some of the environmental considerations of powerline construction 
and provides a qualitative evaluation of selected prescriptions for 
clearing, access road construction, wildlife management and resto- 
ration during a five-year, post-construction period. Limited cost 
data for maintenance is included. 


20961 (EPRI-WS—78-141, pp 35.1-35.14) Environmental 
and economic aspects of contemporaneous electric transmis- 
sion rights-of-way management techniques. Holewinski, D.E. 
(Asplundh Environmental Services, Willow Grove, PA). 
Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Case history studies of 22 rights-of-way were carried Out in 
New York State from 1975 through 1976. These rights-of-way 
(ROWS) had been managed by a wide range of commonly accepted 
methods of clearance and maintenance and were located in all 
major forest regions of the state. Vegetation management on these 
ROWs has created a complex shrub-herb grass community. Al- 
though a protective cover of shrubs, herbs, ferns, and grasses cov- 
ered the ROWs, trees still invaded in large numbers and would re- 
establish forest cover if not controlled. Characteristic plant commu- 
nities include Blackberry/Goldenrod or Sumac/Goldenrod on 
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mesic habitat areas; Blueberry/Sweet-fern or Blueberry/Bracken on 
xeric areas; and Willow/Sensitive Fern, Red Osier Dogwood/Sen- 
sitive Fern, or Spiraea/Sensitive Fern on hydric areas. Species di- 
versity on all habitat areas was found to be consistently higher on 
the ROWs than in adjacent forests. Most shrub species of the for- 
ests persisted on the ROWs and formed a prominent part of plant 
cover. Herbaceous species on the ROWs consisted of a complex 
mixture of forest species, combined with plants more typical of 
Open areas. Impact of ROW management on soil was negligible 
over the general ROW. Impact of the ROWs on stream tempera- 
tures was also negligible for the cases studied. Sedimentation of 
streams from the ROW was evident only where access roads 
crossed streams and where flow from disturbed construction areas 
carried material overland into a stream or pond. No cost effective 
data or other economic conclusions concerning the various clear- 
ing, construction, restoration, and management procedures are 
given. 


20962 (EPRI-WS—78-141, pp 36.1-36.9) Experience 
with environmental supervision of pipeline construction in 
Ontario. Mutrie, D.F.; Dorney, R.S. (Ecoplans Ltd., Water- 
loo, Ontario). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Undertaking environmental assessments of oil and gas pipe- 
line projects is only a first step towards reducing environmental im- 
pacts. It benefits by the follow-through provided by environmental 
inspectors during the construction phase of the project. This paper 
describes the experience of the authors gained during construction 
of two parallel pipelines connecting the new Nanticoke, Ontario, 
refinery to existing interprovincial lines. 


20963 (EPRI-WS—78-141, pp 37.1-37.7) Problems of a 
successful roadside protection program. Blaesing, B.L.; Ouel- 
lette, S. (Oakland County Road Commission, Birmingham, 
MI). Mar 1981. NTIS, PC A99/MF AO]. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A successful county environmental program to protect road- 
side vegetation during construction of roads is described. The 
methods of environmental review and change to engineering design 
plans are explained and then used to show how tree maintenance 
problems are created. The special construction methods used by a 
road department can cause subsequent slope erosion and tree inju- 
ries, which necessitate expensive and unnecessary work by the 
Maintenance Department. 


20964 (EPRI-WS—78-141, pp 38.1-38.4) Right-of-way 
management program. Dykes, A.M. (Orange and Rockland 
Utilities, Inc., Pearl River, NY). Mar 1981. NTIS, PC A99/ 
MF AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Orange and Rockland Utilities serve almost 200,000 electric 
customers in New York State, Pennsylvania, and New Jersey, a 
total territory of some 1350 square miles. The company operates 
high voltage lines on over 380 miles of right-of-way, some 556 cir- 
cuit miles. In 1975, an effective vegetation maintenance program 
for its transmission facilities was developed to prevent tree-caused 
Outages, to meet the inception of Article VII of the New York 
State Public Service Law, to monitor more closely the maintenance 
of several new high voltage transmission facilities and to meet a 
company commitment of selective clearing on all facilities. All 
transmission rights-of-way, including 34.5 kV to 500 kV, were sur- 
veyed and inventoried for the following information: land use, 
vegetation density, and general previous treatments. Survey infor- 
mation, vegetation management plans and budget information were 
converted to an electronic data processing system for record keep- 
ing purposes. 


20965 (EPRI-WS—78-141, pp 40.1-40.24) Conceptual 
model for conducting integrated research of right-of-way man- 
agement problems. Jackson, L.W. (New York State Dept. of 
Public Service, Albany). Mar 1981. NTIS, PC A99/MF 
AO}. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 
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In order to achieve a goal of economically, ecologically and 
socially sound right-of-way management, the utilities need a com- 
prehensive research plan with a centralized focus. A modular con- 
cept to answer this need for long-range research material is herein 
presented. The program plan consists of three main levels - Phases, 
Studies and Jobs - which cover the areas of both basic and applied 
research. Characteristic objectives are given for each of these cate- 
gories, program organization is presented, and the ramifications of 
program responsibilities discussed as they relate to an ongoing con- 
tinuous research effort. 


20966 (EPRI-WS—78-141, pp 41.1-41.8) Use of 2,4,5-T 
for vegetation management on rights-of-way. Wiltrout, T.R. 
(Elanco, Atlanta, GA); Holt, H.A. Mar 1981. NTIS, PC 
A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Nearly 700 thousand acres of right-of-way are treated annu- 
ally with 2,4,5-T. These rights-of-way include railroads, pipelines, 
highways and electric transmission systems. Two-thirds of the acre- 
age is treated by the electric industry, about 20 percent is treated 
by railroads, and pipelines and highways make up the remaining 13 
percent. Forty percent of the acres treated annually are treated in a 
selective manner. The remaining acres are evenly divided between 
aerial and ground broadcast treatments. 


20967 (EPRI-WS—78-141, pp 42.1-42.29) Natural reve- 
getation of tidal freshwater marshes disturbed by natural gas 
pipeline construction in Savannah, Georgia. Farnworth, E.G. 
(Univ. of Georgia, Athens). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Two 30 inch diameter natural gas pipelines were installed 
through approximately 13 miles of spoil basins, brackish and fresh- 
water marshes, and drained agricultural land in Georgia. Natural 
revegetation in the tidal marsh areas disturbed by pipeline construc- 
tion was studied primarily in the Savannah National Wildlife 
Refuge. Percent vegetative cover in disturbed versus undisturbed 
marsh was determined from aerial photographs. Recovery, in terms 
of cover, was almost complete at the end of one full growing 
season. Percent vegetative cover over the disturbed marsh in- 
creased throughout the growing season. In less than one year vege- 
tative growth over disturbed marshes had developed vegetation 
cover equivalent to the adjacent undisturbed marsh. There were 
fewer plant species in the disturbed marsh than in the undisturbed 
marsh. The number of individuals in both the disturbed and undis- 
turbed portions were equal at the end of one growing season. Many 
more individuals of fewer species were found in the distrubed area, 
consequently plant diversity was lower in the disturbed marsh. 
Aboveground standing crop biomass was greater in the disturbed 
marsh than in the undisturbed marsh. Concentration of macronu- 
trients and micronutrients in the soil was generally lower in the dis- 
trubed areas. Little long-term environmental damage resulted from 
pipeline construction in these marshes. Tidal freshwater marshes are 
resilient ecoystems and not as fragile as commonly thought. Rapid 
revegetation over a 30 m wide disturbed swath through these 
marshes has been achieved through natural regrowth of vegetative 
material removed during trenching and retained in the side-cast 
soil. 


20968 (EPRI-WS—78-141, pp 43.1-43.13) Comparison of 
vegetation cover and composition on utility rights-of-way of 
various ages. Odening, W.R. (Woodward-Clyde Consultants, 
San Diego, CA); Beley, J.R.; Merino, J.M.; Aitkenhead, 
N.L. Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Vegetation analyses were conducted within existing rights- 
of-way of various ages and in aajacent undisturbed vegetation to 
provide an indication of recovery rates in several arid and semi-arid 
vegetation types in the western United States. The data indicates 
that shrub steppe vegetation recovers more rapidly than chaparral 
or Colorado and Sonoran Desert scrub vegetation types. However, 
the shrub steppe and desert vegetation are similar in that pioneer 
species in the rights-of-way appear to be the dominants in the adja- 
cent vegetation, but in the chaparral, pioneer species tend to be 
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those dominant in coastal sage scrub vegetation rather than the do- 
minants in the adjacent chaparral. These results will be discussed in 
the context of recent studies by other authors in other western 
vegetation types. 


20969 (EPRI-WS—78-141, pp 44.1-44.15) Vegetation 
distribution associated with right-of-way habitats in New 
York. Johnston, P.A.; Bramble, W.C. (Asplundh Environ- 
mental Services, Willow Grove, PA). Mar 1981. NTIS, PC 
A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

An analysis was made of vegetation distribution in relation 
to habitat and forest region on 20 rights-of-way in New York State. 
A constant group of tree species that included red maple (Acer 
rubrum L.), red oak (Quercus rubra L.), black cherry (Prunus sero- 
tina Ehrh.), white ash (Fraxinus americana L.), and quaking aspen 
(Populus tremuloides Michx.) was present on mesic habitat areas in 
all regions. Other species distributions were closely related to habi- 
tat and region. Distribution of certain common shrubs, low trees, 
and herbaceous plants on rights-of-way was closely related to habi- 
tat and region, which permitted development of characteristic com- 
munities for different habitats within each forest region. A close re- 
lationship was found between adjoining forest types and right-of- 
way plant communities in each region. Maintenance techniques 
used did not significantly influence the community type that devel- 
oped or the average cover values of trees, shrubs, or grass. The 
average cover value of herbaceous plants was significantly higher 
on broadcast-maintained rights-of-way. 


20970 (EPRI-WS—78-141, pp 45.1-45.17) Method for 
monitoring the terrestrial animal community of a powerline 
right-of-way. Bramwell, R.N.; Bider, J.R. (Macdonald 
Campus of McGill Univ., Quebec). Mar 1981. NTIS, PC 
A99/MF AOI. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Impact assessments and right-of-way (ROW) management 
strategies for wildlife are often based on extrapolation from the bi- 
ology of representative species to those in the ROW. Some ROW 
research on wildlife has provided information for certain animal 
species but their conclusions are likely to be incomplete since the 
overall communities were largely ignored. Sand transects have been 
used to monitor activity of terrestrial animal communities for var- 
ious research purposes and appear well-suited for investigating 
ROW wildlife problems. Use of this technique on a powerline 
ROW in southwestern Quebec revealed its usefulness in determin- 
ing the spatial distribution, response to weather, diel variation in ac- 
tivity and the effects of vegetation control methods for a major 
portion of the animal community present. 


20971 (EPRI-WS—78-141, pp 46.1-46.7) Biological mon- 
itoring on rights-of-way. Burgess, R.L.; Huber, E.E. (Oak 
Ridge National Lab., TN). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Monitoring programs dealing with rights-of-way have been 
identified from the National Biomonitoring Inventory data base. 
These programs cover a wide variety of ecological concerns and 
geographical areas and also occur along gas pipelines, electric 
power transmission corridors, highways, and railroads. Programs 
are located from California to Connecticut and Alaska to Florida. 
Ecologically sensitive areas can be identified and mitigation meas- 
ures considered during early stages of the route selection process; 
baseline inventories prepared for monitoring programs can be used 
for environmental impact assessment. The Biological Monitoring 
Inventory data base at Oak Ridge National Laboratory can provide 
a great deal of pertinent information for project planning, environ- 
mental assessment, and post-operational management. Examples of 
actual monitoring programs are presented for a variety of rights-of- 
way, including transmission corridors, highways, and pipelines. In 
addition, we have shown, with both hypothetical and concrete ex- 
amples, how the Inventory can be used. 
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20972 (EPRI-WS—78-141, pp 47.1-47.7) Transmission 
corridor planning approach to threatened and endangered spe- 
cies. St. Clair, G.T.; McFarlane. B.S. (Commonwealth As- 
sociates Inc., Jackson, MI). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The process of transmission corridor planning requires con- 
tinuous updating to meet changing regulatory requirements and the 
various governmental review processes established in response to 
the National Environmental Polcy Act (NEPA) of 1969. This paper 
presents methodology by which the recent laws and lists concern- 
ing threatened and endangered species can be addressed during the 
initial route selection process. A key concept of the proposed 
method is that locations for possible occurrences of threatened and 
endangered species are determined before site-specific biological in- 
vestigations are conducted and/or before rights-of-way are pur- 
chased. Threatened and end agered species surveys (field investiga- 
tions) are then limited to the potential critical habitat of those im- 
perilled species that may inhabit the study area. If populations of 
any threatened or endangered species are encountered during field 
investigations, mitigative measures can be recommended. 


20973 (EPRI-WS—78-141, pp 48.1-48.5) Wildlife habitat 
improvement plan for a pumped storage hydroelectric project. 
Holeman, J.R.; Colson, E.W. (Pacific Gas and Electric Co., 
San Ramon, CA). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A wildlife habitat plan was developed for the Helms 
Pumped Storage Project as required by the Federal Energy Regu- 
latory Commission. The plan was produced by Pacific Gas and 
Electric Company with the cooperation of the California Depart- 
ment of Fish and Game, US Fish and Wildlife Service, and Sierra 
National Forest. The plan contains measures to preserve existing 
critical habitat areas, mitigate loss and disturbance due to the con- 
struction of the project, manipulate and improve existing wildlife 
habitats (particularly for the North Kings deer herd), and maintain 
the habitat improvements. The origin and development of the plan 
components as well as implementation and maintenance of these 
components are discussed. 


20974 (EPRI-WS—78-141, pp 49.1-49.17) Railroad 
rights-of-way as wildlife habitat in lowa. Braband, L.; Klaas, 
E.E. (lowa State Univ., Ames). Mar 1981. NTIS, PC A99/ 
MF AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Populations and habitat associations of birds and mammals 
were evaluated from September 1977 through August 1978 on 
about 5 percent of the railroad rights-of-way (ROWs) in Story 
County, Iowa, where land use is typical of the northern half of the 
state. About 85 percent of the county's 368,640 acres (149,299 ha) 
was in cultivation, whereas only 9 percent of rural Story County 
was in permanent vegetation. About 5 percent (1535 acres - 622 ha 
-) of this permanently vegetated cover was on railroad ROWs. In 
the most intensively farmed part of the county, about 10 percent of 
the permanently vegetated cover and 30 percent of the shrubby 
habitat occurred on the ROWs. An estimated 81 percent of the 
prairie remnants in rural Story County occurred on railroad ROWs. 
The numbers of shrubs, trees, and annual forbs were important 
habitat components that affected densities and diversities of animal 
populations on ROWs. The ROWs were used by several locally 
scarce species. At least four mammal species utilized the railroads 
as travel corridors. 


20975 (EPRI-WS—78-141, pp 50.1-50.7) Use of different 
highway cover plantings by wildlife. Michael, E.D.; Kosten, 
C.J. (West Virginia Univ., Morgantown). Mar 1981. NTIS, 
PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Three right-of-way cover plantings were compared for use 
by wildlife. These cover plantings were: crown vetch (Coronilla 
varia), sericea lespedeza (Lespedeza cuneata), and Kentucky fescue 
(Festuca sp.). Wildlife included in the study were songbirds and 
game animals. Data were collected from October 1977 through 





2777 / ERA VOL. 6, NO. 14 


July 1979 in north-central West Virginia along I-48 and I-79, typi- 
cal high-speed, limited access highways. No attempt was made to 
determine actual number of animals present in the study plots. In- 
stead, emphasis was on use, which included nesting, feeding, resting 
and passing through. Census techniques used included call counts, 
track counts, fecal pellet counts and direct observation. Crown 
vetch and sericea lespedeza were preferred by most wildlife species 
and Kentucky fescue by fewest but a few exceptions were found. 
Recommendations are given for management of highway rights-of- 
way based on these findings. 


20976 (EPRI-WS—78-141, pp 51.1-51.12) Developing 
wildlife management strategies for transmission line rights-of- 
way. Hoover, K.D. (Fish and Wildlife Service, Ann Arbor, 
MI); Galvin, M.T. Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Developing management plans for fish and wildlife on trans- 
mission line rights-of-way is the objective of this recently complet- 
ed study for the US Fish and Wildlife Service. The study resulted 
in a technical assistance manual which can be used by utility and 
Fish and Wildlife Service biologists. 


20977 (EPRI-WS—78-141, pp 52.1-52.12) Characteriza- 
tion of the ecological effects of overhead transmission line 
rights-of-way. Cupit, R.D. (Minnesota Environmental Qual- 
ity Board, St. Paul). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Asplundh Environmental Services (AES) has conducted 
comprehensive review of the ecological effects of overhead trans- 
mission line rights-of-way. Two of the project tasks are described 
here: development of a bibliographies information retrieval system 
and a national survey of utilities. AES staff in Ann Arbor, Michi- 
gan developed the bibliographic data base using the technical serv- 
ices of Informatics, Inc., a data base management firm in Rockville, 
Maryland. The survey and analysis was performed by Dr. David 
Lingwood at the Center for Research on Utilization of Scientific 
Knowledge, University of Michigan, Ann Arbor. 


20978 (EPRI-WS—78-141, pp 53.1-53.10) Responses of 
animals to transmission-line corridor management practices. 
Ladino, A.G.; Gates, J.E. (Univ. of Maryland, Frostburg). 
Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979) 

Animal activity patterns were evaluated within and border- 
ing a 138 kV transmission-line corridor in western Maryland. Two 
study sites were selected based on differences in management of 
corridor vegetation. One site was maintained in grasses and forbs 
by annual mowing, while the other site was kept in shrubs and 
small trees by spraying with herbicides. Numbers of crossings per 
day by animal species in the corridor, the corridor-forest edge, and 
the adjacent forest habitats at each study site were recorded using a 
sand-tracking technique from May through November 1978. Re- 
sults indicated significant differences in activity patterns of certain 
animals in each habitat type within and between study sites. Partic- 
ular animals also showed definite seasonal activity peaks 


20979 (EPRI-WS—78-141, pp 54.1-54.17) Roads and 
roadside habitat in relation to small mammal distribution and 
abundance. Adams, L.W. (Urban Wildlife Research Center, 
Ellicott City,MD); Geis, A.D. Mar 1981. NTIS, PC A99/ 
MF AOI. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Small mammal use of roadside rights-of-way (ROW) and aja- 
cent habitat was studied in the Virginia-North Carolina Piedmont, 
the Illinois Tillplain, and the valley region of Oregon between the 
Coastal and Cascade Ranges. From March through May 1978, a 
total of 1681 trap lines (121,032 trap-nights) was placed within plots 
located at selected distances from two road types - interstate high- 
ways and county roads. Trap lines nearest the road were centered 
in the ROW. Two additional lines were established at each site - 
one 80 to 160 m from the road and the other 240 to 320 m or 320 
to 400 m from the road. A total of 3817 small mammals, represent- 
ing 40 species, was snap-trapped. The small mammal community 
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structure in ROW habitat was different from that in adjacent habi- 
tat. Generally, grassland species preferred ROW habitat while 
many less-habitat-specific species occurred in both ROW and adja- 
cent habitat. More species were present in ROW habitat than in ad- 
jacent habitat. Small mammal abundance in interstate highway 
ROWs was significantly higher than abundnace in adjacent habitat. 
Small mammal abundnace in county ROWs was low, probably be- 
cause of the small size of these areas. 


20980 (EPRI-WS—78-141, pp 55.1-55.13) Effects of 
mowing of highway rights-of-way on small mammals. Wilkins, 
K.T. (Univ. of Florida, Gainesville); Schmidly, D.J. Mar 
1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Little is known concerning the effects of highways on small 
mammals and other wildlife species. To define this relationship, 
three pairs of mark-recapture grids (one of each pair mowed, the 
other not mowed at any time during the study) were established 
along three eastern Texas highways having different traffic volumes 
and patterns. Population dynamics of rodents occurring within un- 
mowed and mowed highway rights-of-way (ROWs) and in adjacent 
old fields were studied for one year, and the effects of mowing on 
plant cover and rodents were examined. Rodent densities and diver- 
sities were directly related to plant diversity and amount of plant 
cover characterizing each habitat. The least disturbed habitat (old 
fields) supported the greatest amount of cover and the most diverse 
plant and rodent communities. Rodent densities were greatest in the 
unmowed ROW where cover was nearly as dense as in the old 
fields. Prior to mowing dates, cover and rodent densities in both 
the unmowed and mowed ROW were similar. Following mowing 
dates, cover in the mowed ROW was significantly less than in the 
unmowed ROW. Population densities of cotton rats in the mowed 
ROW were significantly lower than in the unmowed habitat; other 
species were not significantly affected by mowing. Recommenda- 
tions for implementation of study findings are discussed. 


20981 (EPRI-WS—78-141, pp 56.1-56.6) Population 
levels of cottontail rabbits along a powerline right-of-way 
before and after a modification of management procedures. 
Betsill, C.W. (North Carolina Wildlife Resources Comm., 
Elm City); McTeer, W.S.; Webb, L.G. Mar 1981. NTIS, PC 
A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A four-year study involving a total of 24,466 trap-nights and 
410 rabbit (Sylvilagus floridanus mallarus) captures was conducted 
to evaluate a seeded and mechanically maintained powerline right- 
of-way for its importance as rabbit habitat before and after habitat 
manipulation. Results of relative density estimates showed a syn- 
chronization of the estimates between right-of-way and wooded 
control area. This indicated that when population changes were oc- 
curring, they were occurring on both areas. Establishment of per- 
manent green pastures on the right-of-way in years three and four 
did not increase relative density estimates. Absolute density esti- 
mates were also synchronized between the two areas, with a gener- 
al four-year decline in pre-winter population levels on both areas 
being noted. These results did not indicate any large differences in 
population levels between the right-of-way and control area or an 
increase in carrying capacity on the right-of-way after habitat ma- 
nipulation. 


20982 (EPRI-WS—78-141, pp 57.1-57.11) Effect of an 
electric transmission right-of-way on forest wildlife habitat. 
Bramble, W.C.; Byrnes, W.R. (Purdue Univ., West La- 
fayette, IN). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A new evaluation technique has been used to obtain quanti- 
tative values for important habitat factors that can be related to 
needs of wildlife. A comparison has been made of wildlife habitat 
on replicated right-of-way treatment areas with the adjoining forest 
without a right-of-way. The average habitat value of the forest was 
5.0. The right-of-way habitat traversing the forest averaged 7.6 for 
areas maintained by herbicide sprays, and 7.7 for areas maintained 
by cutting. 
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20983 (EPRI-WS—78-141, pp 58.1-58.7) Transmission- 
line rights-of-way management and white-tailed deer habitat: 
a review. Eaton, R.H.; Gates, J.E. (Univ. of Maryland, 
Frostburg). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Based on a review of the literature, an examination of cur- 
rent rights-of-way management techniques was made to assess their 
effects on white-tailed deer (Odocoileus virginianus) habitat. Those 
techniques beneficial in improving habitat for deer are discussed in 
detail. The influence of adjacent habitat types on deer utilization of 
corridors and seasonal changes in utilization are also assessed. Ways 
are suggested by which wildlife managers may implement this in- 
formation for the benefit of deer herds. Areas needing additional re- 
search are indicated. 


20984 (EPRI-WS—78-141, pp 59.1-59.9) Effect of a util- 
ity right-of-way on white-tailed deer in a norther deer yard. 
Doucet, G.J. (Macdonald Campus of McGill Univ., 
Quebec); Stewart, R.W.; Morrison, K.A. Mar 1981. NTIS, 
PC A99/MF AOI. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The effects of a 120 kV transmission line right-of-way on 
white-tailed deer (Odocoileus virginianus) were studied in a north- 
ern deer yard. The 30 m wide right-of-way was cleared in 1972 and 
sprayed with herbicide in 1974. In 1978, a few saplings were cut 
down as a safety measure. The study extended from 1974 to 1979 
and investigated the effects of the right-of-way (ROW) on deer ac- 
tivity and behavior. The routing of a ROW in a northern deer yard 
eliminated cover and significantly reduced activity in the cleared 
strip in the years following the clear-cut. Fewer tracks, no beds and 
very few fecal pellets were found in the ROW during the study. 
During the first winters (1974 to 1978), deer would typically cross 
the ROW in a runway, walking slowly and stopping only occasion- 
ally. In 1979, the vegetation was much denser and some deer spent 
more time loafing and browsing while crossing the ROW. It is pos- 
tulated that routing a ROW through a northern deer yard can be 
acceptable only if proper habitat management techniques are inte- 
grated in the original design. 


20985 (EPRI-WS—78-141, pp 60.1-60.15) Bird popula- 
tion responses to a forest-grassland and shrub ecotone on a 
transmission line corridor. Meyers, J.M.; Provost, E.E. 
(Univ. of Georgia, Athens). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Breeding bird populations were determined in three ecotone 
treatments (fescue, selectively cleared, and wildlife) of a 69 kV 
transmission line corridor and in adjacent forest. Data were ana- 
lyzed by species, nesting guilds, and foraging guilds to determine 
the effect of ecotones and treatments on birds. Many species and 
guilds were higher in selectively cleared and wildlife ecotones than 
in fescue ecotones during the two breeding seasons after corridor 
construction. Some forest species and guilds were reduced in cer- 
tain corridor treatments and increased in others. 


20986 (EPRI-WS—78-141, pp 61.1-61.6) Nesting plat- 
forms for use with transmission or distribution structures. 
Bridges, J.M. (Commonwealth Associates, Inc., Jackson, 
MI); McConnon, D. Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Birds of prey extensively use transmission and distribution 
structures for nesting and roosting in many regions of the United 
States. Because of regulatory requirements, raptor nesting platforms 
were placed in towers along approximately 80 miles of a +- 400 
kV de transmission line right-of-way in central North Dakota to en- 
hance nesting success. Three different types of nesting platforms 
were installed. The structure of one of the platforms was based on 
the wooden platform designed by Morlan Nelson for Idaho Power 
and Light. The other two are experimental designs developed by 
Commonwealth Associates Inc. (CAI), in conjunction with United 
Power Association (UPA). The latter two designs are less expen- 
sive to construct and should realize a greater longevity. 


ERA VOL. 6, NO. 14 / 2778 


20987  (EPRI-WS—78-141, pp 62.1-62.15) Effects of 
transmission lines on flight behavior of waterfowl and other 
birds. Meyer, J.R.; Lee, J.M. Jr. (Bonneville Power Admin- 
istration, Portland, OR). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Bird flight behavior and collisions with transmission lines 
were studied at seven sites in three locations in Oregon and Wash- 
ington. Transmission lines studied included wood-pole 115 kV lines, 
plus 230 kV and 500 kV steel tower lines. All sites were in wetland 
areas so as to represent worst case situations. Data collection con- 
sisted of two primary activities: systematic dead bird searches and 
bird flight observations. 


20988 (EPRI-WS—78-141, pp 63.1-63.8) Roadside man- 
agement for pheasants and songbirds in east-central! Illinois. 
David, L.M. (Illinois Dept. of Conservation, Gibson City); 
Warner, R.E. Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

After 10 years of preliminary research, the Illinois Depart- 
ment of Conservation initiated a Roadsides for Wildlife program in 
nine east-central counties of Illinois in 1972. In a cooperative agree- 
ment, the Department of Conservation seeded tame hay along rural 
secondary road rights-of-way and farm operators agreed to delay 
roadside mowing to 1 August annually to allow undisturbed nesting 
by wildlife. From 1972 through 1978, 1748 acres of roadsides were 
seeded. Evaluation of long-term cooperation by farmers and re- 
sponses by populations of ground-nesting birds to management con- 
tinues. 


20989 (EPRI-WS—78-141, pp 64.1-64.6) Use of rights- 
of-way by nesting wild turkeys in north Alabama. Everett, 
D.D.; Speake, D.W.; Maddox, W.K. (Auburn Univ., AL). 
Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A study of radio-instrumented eastern wild turkeys (Melea- 
gris gallopavo silvestris) was conducted in northern Alabama from 
January 1976 through June 1979. Determination of habitat prefer- 
ences was one primary objective. Fifty-four nests of instrumented 
hens were found, of which 20 were on powerline rights-of-way 
(ROWSs). Only 5.5% of the hens used the ROW the first nesting 
season after winter mowing but 32% chose the ROWs the second 
and third nesting season after mowing. The ROW provided heavily 
used, well distributed openings of mixed-herbaceous, low-brushy 
nesting habitat in a region of extensive forest cover. Timing of 
mowing to protect nesting turkeys and to enhance turkey use is dis- 
cussed. 


20990 (EPRI-WS—78-141, pp 65.1-65.6) Rights-of-way 
habitat for the endangered Attwater’s prairie chicken. Horkel, 
J.D.; Lutz, R.S.; Silvy, N.J. (Texas A & M Univ., College 
Station). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The breeding behavior of the endangered Attwater’s prairie 
chicken (Tympanuchus cupido attwateri) was observed from Janu- 
ary 1975 to January 1979 on a 6400-ha study site in Refugio 
County, Texas. The use of roads and mown pipeline rights-of-way 
by Attwater’s prairie chicken within this area of extensive oil field 
activities was assessed. Only 4 of 34 display grounds used by the 
chickens were on naturally occurring vegetation types, while the 
remaining grounds were found on roads and oil pipeline rights-of- 
way. Birds were observed displaying individually and in groups of 
up to 21 birds. Eighty-eight percent of 3698 observations of dis- 
playing males were on right-of-way display grounds. Of 4871 non- 
display observations, 22 percent were on mown rights-of-way. 


20991 (EPRI-WS—78-141, pp 66.1-66.7) Right-of-way 
utilization by forest-and corridor-breeding bird populations. 
Gates, J.E.; Dixon, K.R. (Univ. of Maryland, Frostburg). 
Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 
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From April through June 1978, avian populations were cen- 
sused bi-weekly at an 18.4 ha study site along a 138 kV transmis- 
sion-line corridor in Allegany County, Maryland. The census grid 
included both the herbaceous corridor and the adjacent forest habi- 
tat. Two species populations, the Rufous-sided Towhee (Pipilo 
erythrophthalmus) and the Wood Thrush (Hylochichla mustelina), 
were selected for detailed analysis. Areas of activity were calculat- 
ed by activity isopleths based on the harmonic mean areal distribu- 
tion of activity loci. Centers of high activity of the selected avian 
species were evaluated in relation to corridor habitat type, corri- 
dor-forest edge, and transmission-line structures at each site. 
Rufous-sided Towhee territories had core activity areas that were 
associated with shrubby patches in the corridor, the corridor-forest 
edge, and several streams crossing the corridor. Activity centers 
also coincided with nest sites. Wood Thrush centers of activity ap- 
peared to be associated with certain features of the understory. 
Many activity centers were found at nest sites. Although the Wood 
Thrush had been eliminated from the corridor area by habitat alter- 
ation, activity centers of both species did not appear to be influ- 
enced by the powerlines or others transmission structures in the 
corridor. 


20992 (EPRI-WS—78-141, pp 67.1-67.8) Habitat-niche 
discrimination of passerines along a transmission-line corri- 
dor. Lawson, B.A.; Gates, J.E. (Univ. of Maryland, Frost- 
burg). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Habitat variables important in discriminating among eight 
species of passerines nesting along a 138 kV transmission-line corri- 
dor in western Maryland were sought. Mixed-habitat bird species 
were separated from forest bird species by a measure of overstory 
tree density. Mixed-habitat species were separated among them- 
selves primarily by the amount of vegetative recovery that had oc- 
curred since the application of herbicide. Of the forest species, only 
the Scarlet Tanager was separable on the basis of habitat. It was 
consistently found in areas with a dense, regularly spaced overstory 
and a well-developed understory. Corridor maintenance by selec- 
tive applications of herbicide was found to create more habitat di- 
versity, hence greater bird species diversity, than maintenance by 
annual mowing. 


20993 (EPRI-WS—78-141, pp 68.1-68.12) Avian breed- 
ing success in relation to grassland and shrubland habitats 
within a 138 kV transmission-line corridor. Chasko, G.G.; 
Gates, J.E. (Univ. of Maryland, Frostburg). Mar 1981. 
NTIS, PC A99/MF AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

During the nesting season of 1978, avian breeding success 
was evaluated at two 18.4-ha study sites along a 138 kV transmis- 
sion-line corridor in Allegany County, Maryland. One site consisted 
of an early successional stage composed primarily of grasses and 
forbs. The other site contained a later successional stage composed 
mainly of shrubs and small trees. One hundred and nine nests of 28 
species were found at the study sites. Nest history data were ana- 
lyzed for 75 nests of 17 open-nesting passerines utilizing the corri- 
dor, corridor-forest edge, and adjacent forest habitat at both sites. 
Breeding success was highest in the shrubland portion of the corri- 
dor. Bird use of the grassland area was minimal and limited to two 
mixed-habitat species. Characteristic grassland birds were absent 
from this corridor habitat type. Although overall breeding success 
at the grassland site was lower than at the shrubland site, individ- 
uals of certain avian species nesting in smaller patches of shrubs at 
this site had much higher success rates. 


20994 (UCID—18921) Ecological background relevant to 
proposed liquefied gaseous fuels test site development at 
Frenchman Flat, Nevada. McIntyre, D.R.; Shinn, J.H. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore 
Lab.). May 1981. Contract W-7405-ENG-48. 17p. NTIS, PC 
A02/MF AOl. 

This report surveys ecological studies of the Nevada Test 
Site to determine what is known about ecosystems adjacent to 
Frenchman Flat where Liquefied Gaseous Fuel (LGF) spill tests 
have been proposed. The background information is digested to de- 
termine what are the immediately obvious ecological needs to 
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avoid any potential impact of LGF tests. A considerable ecological 
baseline already exists in the vicinity of Frenchman Flats. The area 
has been subject to change in the past due to erosion, climate, and 
influences of man. Of the several species of plants and animals 
which should be protected in the area, apparently none are found 
closer than 5 km from the playa. Two potential factors of concern 
are whether the proposed development and associated human activ- 
ity will affect animal behavior, and whether the vegetation will 
propagate brush fires or suffer undesirable change as a result of a 
brush fire. Occasional brush fires may result from LGF tests, so 
recommendations are made primarily to address those ecological 
needs. These recommendations deal with methods of estimating fuel 
and biomass and other factors needed to estimate fire propagation 
rates, and with procedures to document any changes in animal pop- 
ulations and plant productivity. 


5106 Regulations 


REFER ALSO TO CITATION(S) 20162, 20288 
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20995 (CONF-780422—(Vol.1), pp 473-501) Lead-210 
and polonium-210 as marine geochemical tracers: review and 
discussion of results from the Laborador Sea. Bacon, M.P.; 
Spencer, D.W.; Brewer, P.G. (Woods Hole Oceanographic 
Inst., MA). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Because of their suitable half-lives and their accurately mea- 
surable rates of supply to the oceans by decay of parent radionu- 
clides, *?°Pb and ?'°Po have become increasingly important as trac- 
ers in the study of marine geochemical processes. Short removal 
times characterize the behavior of both nuclides in the biologically 
productive surface layers of the sea. Release from particles at depth 
is efficient for ?"°Po but does not appear to be significant for 7"°Pb. 
Scavenging processes in the deep sea are revealed by *!°Pb/?**Ra 
and *!°Po/?!°Pb disequilibriums. Adsorption by particles sinking in 
the water column and reaction at the seafloor both appear to be im- 
portant removal mechanisms. Results from four stations in the Lab- 
rador Sea are shown to be consistent with many earlier observa- 
tions. Significant *"°Pb depletions, however, are found only at 
depths greater than 1500 m. Below 1500 m, 7°Pb/?**Ra ratios de- 
crease steadily with depth to very low values in the Iceland-Scot- 
land Overflow and Denmark Straits Overflow waters. The intense 
interaction of these water masses with the seafloor may account for 
this trend. 


20996 (CONF-780422—(Vol.1), pp 581-599) Applica- 
tions of environmental radon-222 to some cases of water cir- 
culation. Kimura, S.; Komae, T. 1980. NTIS, PC A99/MF 
AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

We have proposed three methods to analyze water circula- 
tion and the changes caused by human activities by studying the 
changing distribution patterns of **?Rn concentrations in water. We 
investigated the results by applying the methods to some water cir- 
culation problems of Japan. The first method was a detailed analy- 
sis of the hydrogeological structure of an area, using the fact that 
the ??Rn concentration of water takes a value characteristic of the 
aquifer. In the second method we analyzed the state of mixing of 
surface water and groundwater by taking advantage of the fact that 
the ???Rn concentrations of the two are quite different. In the third 
method, we used the differing ***Rn concentrations in vadose 
water and in retention water to analyze the pressure acting on the 
aquifer or the groundwater. 
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20997 (DOE/EV/05572—T1) Fate of chlorine’ in 
seawater. Progress report, November 1, 1979-January 31, 
1981. Wong, G.T.F. (Old Dominion Univ., Norfolk, VA 
(USA). Dept. of Oceanography). Feb 1981. Contract AS05- 
77EV05572. 237p. (OQRO—5572-3). NTIS, PC A1l1/MF 
AOl. 

The report is subdivided into four sections: the first section 
contains an introduction and a general summary highlighting the 
findings and conclusions not presented in the previous progress re- 
ports. Section 2 reports work in progress. Section 3 contains manu- 
scripts that have been submitted for publication, and reprints of 
published papers are included in section 4. Since November 1, 1979, 
the specific objectives in this laboratory have been: to study the 
analytical chemistry of residual chlorine in seawater; to study the 
effects of various fractions of naturally occurring organic materials 
on the dissipation of chlorine in seawater; to determine the role of 
ammonia on the dissipation of chlorine in seawater; and to investi- 
gate the possibility of using radioactive isotopes for tracking the 
fate of chlorine in seawater. Efforts have been primarily forcused 
on the first three objectives, and the experiments have been sub- 
stantially completed. The data and some preliminary discussions are 
presented. In the course of investigating the analytical chemistry of 
residual chlorine in seawater, it was discovered that the behavior 
and concentrations of various species of iodine in natural waters 
play an important role in interpreting the meaning of the analyses. 


20998 (LBL—11594) Simplified zooplankton-net cod-end. 
Duncan, C.P. (Lawrence Berkeley Lab., CA (USA)). Dec 
1980. Contract W-7405-ENG-48. 7p. NTIS, PC A02/MF 
AOl. 

A simplified plankton-net cod-end has been field-tested in the 
tropical Atlantic Ocean and has proved to be both easy to use and 
effective in reducing the time needed to complete a net-station. The 
model tested was attached to a 75 cm net of 202 um mesh hauled 
vertically, but modifications to suit other needs are slight. 


20999 Estimation of the age-frequency distribution of 
stream-dwelling trout by underwater observation. Griffith, 
J.S. (Idaho State Univ., Pocatello). Progressive Fish-Culturist, 
The ; 43: No. 1, 51-53(Jan 1981). 

In Idaho, as in much of western North America, a large 
number of flowing waters exist where the effectiveness of electro- 
fishing is reduced because of combinations of factors such as deep 
water, high clarity, abundant macrophytes, and particularly high or 
low conductivity. Under such circumstances, underwater observa- 
tion is an effective census technique and may be useful in gathering 
other types of data. As part of a program to evaluate and maximize 
the utility of underwater observation in western streams, this study 
was designed to test whether an underwater observer with some 
prior knowledge of the age and size distribution of a trout popula- 
tion could successfully estimate the age-frequency distribution for 
that population. The study was performed in small streams which 
could be observed from bank to bank by a single diver. Data gath- 
ered from observations were compared with those obtained by 
electrofishing the same populations of fish 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 19707, 19775, 19817, 19902, 20112, 20828, 
20836, 20846, 20885, 21010, 21017, 21023 


21000 (ANL/ES—115(Vol.1)) Wastewater and sludge 
control-technology options for synfuels industries. Castaldi, 
F.J.; Harrison, W.; Ford, D.L. (Argonne National Lab., IL 
(USA)). Feb 1981. Contract W-31-169-ENG-48. 130p. 
NTIS, PC A07/MF AOl1. 

The options examined were those of zero discharge, partial 
water reuse with restricted discharge of treated effluents, and un- 
restricted discharge of treated effluents. Analysis of cost data and 
performance-analyses data for several candidate secondary- 
wastewater-treatment unit processes indicated that combined acti- 
vated-sludge/powdered-activated-carbon (AS/PAC) treatment in- 
corporating wet-air-oxidation carbon regeneration is the most cost- 
effective control technology available for the removal of organic 
material from slagging, fixed-bed process wastewaters. Bench-scale 
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treatability and organic-constituent removal studies conducted on 
process quench waters from a pilot-scale, slagging, fixed-bed gasifer 
using lignite as feedstock indicated that solvent extraction followed 
by AS/PAC treatment reduces levels of extractable and chromato- 
graphable organics to less than | pg/L in the final effluent. Levels 
of conventional pollutants also were effectively reduced by AS/ 
PAC to the minimum water-quality standards for most receiving 
waters. The most favored and most cost-effective treatment option 
is unrestricted discharge of treated effluents with ultimate disposal 
of biosludges and landfilling of gasifier ash and slag. This option re- 
quires a capital expenditure of $8,260,000 and an annual net operat- 
ing cost of $2,869,000 in 1978 dollars, exclusive of slag disposal. 
The net energy requirement of 19.6 x 10° kWh/year, or 15.3 kWh/ 
1000 gal treated, is less than 6% of the equivalent energy demand 
associated with the zero-discharge option. 


21001 (EPRI-EA—1825) Integrated Lake-Watershed 
Acidification Study (ILWAS): contributions to the interna- 
tional conference on the ecological impact of acid precipita- 
tion. (Tetra Tech, Inc., Lafayette, CA (USA)). May 1981. 
87p. NTIS, PC AOS5/MF AO1. 

The Integrated Lake-Watershed Acidification Study 
(ILWAS) was initiated to study and detail lake acidification proc- 
esses for three lake watershed basins in the Adirondack Park region 
of New York. The three basins (Woods, Sagamore, and Panther), 
receive similar amounts of acid deposition yet observable pH values 
for the lakes are very dissimilar indicating unequal acid neutralizing 
capacities among the watersheds. This volume contains a compila- 
tion of seven papers. Relevant topics include: a characterization of 
the geology, hydrology, limnology and vegetation of the three 
study sites, an analysis of acid precipitation quality and quantity, 
the effects of vegetative canopy, the effects of snowmelt, the effects 
of winter lake stratification, comparison of heavy metal transport, 
examination of acidic sources other than direct precipitation, assess- 
ment of lake acidification during spring thaw and integration of all 
acidification components with a mathematical model. 


21002 (ORNL—S5700, pp 1-21) Advanced fossil energy 
program. Mar 1981. NTIS, PC Al1/MF AOl1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

The major goals of the program are (1) to determine the 
form, source, and potential concentrations of trace contaminants to 
man and other components of the biosphere from environmental re- 
lease of coal conversion materials; (2) to develop a data base for 
assessing effects of coal conversion tehnologies on biological popu- 
lations, communities, and ecosystems; (3) to develop effects data 
bases which contain information useful for setting standards for ac- 
ceptable release of currently nonregulated pollutants generated by 
coal conversion processes; (4) to provide process engineers and 
control technologists with timely data on the potential hazards of 
effluents, products, and their constituents; and (5) to develop envi- 
ronmental assessments for coal conversion technologies based on in- 
formation obtained from previous objectives. Environmental re- 
search efforts continue to shift toward larger-scale laboratory and 
field investigations in spite of unavailable facilities and uncertainty 
surrounding specific technology development. A major thrust of 
our research effort now focuses on the potential impacts of oil 
spills. A series of ponds (20 m*) have been constructed and are 
being used to investigate system effects (and resiliency) resulting 
from a syncrude oil spill. Similar effects are planned for terrestrial 
systems. Investigation of the potential environmental effects of coal 
liquefaction continued with the development of plans for the sam- 
pling and ecological testing of materials from the newly construct- 
ed H-Coal Pilot Plant at Catlettsburg, Kentucky. During the next 
two years, samples of solid wastes, wastewaters, and liquid prod- 
ucts will be collected from each of a series of pilot plant process 
runs using various types of coal and operating mode. The materials 
will be tested for possible adverse impacts on aquatic and terrestrial 
ecosystems. An environmental assessment of the H-Coal process 
will be prepared at the completion of this project. 
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21003 (ORNL/TM—7563) Toxicity of leachates: com- 
parison of extraction procedure extracts and landfill lea- 
chates. Brown, D.K.; Francis, C.W.; Maskarinec, M.P.; Lar- 
imer, F.W. (Oak Ridge National Lab., TN (USA)). Jun 
1981. Contract W-7405-ENG-26. 44p. NTIS, PC A03/MF 
AOl. 

The objectives were to sample priority landfills with known 
biohazards and to compare contaminant concentrations in the solid 
waste extracts with the concentrations found in the ground water, 
surface runoff, or sump leachate collected at the various landfills. 
In this report, the water samples obtained are collectively referred 
to as landfill leachates. Six landfill sites receiving a variety of indus- 
trial and municipal solid wastes were sampled. The extracts and 
landfill leachates for each site were analyzed for the elements and 
compounds listed in the National Interim Primary Drinking Water 
Regulations (NIPDWR) [As, Ba, Cd, Cr, Pb, Hg, Se, Ag, four pes- 
ticides (Endrin, Lindane, Methoxychlor, and Toxaphene), and two 
herbicides (2,4-D and 2,4,5-TP)], which are used to define toxic 
solid wastes. Either the extract or landfill leachate from five of the 
six landfills were found to contain at least one toxic element in 
excess of the NIPDWR concentrations. The only elements found in 
concentrations exceeding the NIPDWR were As, Ba, and Cr. None 
of the samples contained the pesticides or herbicides listed in the 
NIPDWR. Only one site was found to contain an element in excess 
of the regulation concentrations for both the extract and leachate. 
Three of the sites showed higher concentrations in the landfill lea- 
chate. 


21004 Sphericity as a characteristic of solids from fossil 
fuel burning in a Lake Michigan sediment. Griffin, J.J.; 
Goldberg, E.D. (Scripps Institution of Oceanography, La 
Jolla, CA). Contract EY-76-S-03-0034. Geochimica et Cos- 
mochimica Acta ; 45: No. 5, 763-769(May 1981). 

The property of sphericity is used to identify some anthropo- 
genic particles in a Lake Michigan sediment. Three classes of prod- 
ucts from high temperature processes, primarily fossil fuel burning, 
have been isolated: charcoals, iron oxides and aluminosilicates. The 
morphologies, structures and surface characteristics are indicative 
of the combustion process. 


21005 Review of water quality issues associated with coal 
storage. Davis, E.C.; Boegly, W.J. Jr. (Oak Ridge National 
Lab., TN). Contract W-7405-ENG-26. Journal of Environ- 
mental Quality ; 10: No. 2, 127-133(Apr 1981). 

Literature dealing with runoff from coal storage facilities is 
scarce and poorly documented. Most of the data reported are de- 
rived from the analysis of single grab samples taken from leaching 
experiments or from onsite sampling during rainfall events. There 
have been few investigations of the long-term environmental effects 
of coal pile leachate with the emphasis on changing water quality. 
This review identifies potential water quality issues and discusses 
coal storage conditions that intensify the acid drainage problem. 
Future research is needed in the development of a standardized lab- 
oratory leaching test, in the identification of organic compounds in 
the leachate, in the treatment of leachates, and in the development 
and verification of predictive models. These new areas of research 
should build on the existing literature to define a comprehensive 
waste management strategy providing for an environmentally ac- 
ceptable method of onsite storage of large quantities of coal. 


21006 Organo-sulfur compounds in sediments of the 
Puget Sound basin. Bates, T.S.; Carpenter, R. (Univ. of 
Washington, Seattle). Geochimica et Cosmochimica Acta ; 43: 
1209-1221(1979). 

Sediment samples from a variety of different environments 
were analyzed for organo-sulfur compounds (OSC) to provide the 
first characterization of the amounts and types of these compounds 
in sediments of the greater Puget Sound basin. A gas chromato- 
graph equipped with a sulfur-specific flame photometric detector 
was used to quantify individual OSC. Compositions of OSC mix- 
tures were essentially constant throughout the study area. Diben- 
zothiophene (DBT), its alkylated homologs, and an unknown com- 
pound were the predominant OSC in most samples. Concentrations 
of total OSC and DBT ranged from 4 to 60 and 0.4 to 2 g/g or- 
ganic carbon, respectively. The flux of OSC to the sediments at a 
station in central Puget Sound west of Seattle was approximately 
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140 ng/cm’/y. The profile of total OSC concentration with depth 
showed three organic sulfur compounds that are apparently created 
in situ in the vicinity of where hydrogen sulfide production begins. 
The concentrations of the aromatic OSC were relatively constant 
with depth. Although several anthropogenic sources of OCS were 
identified, there was no evidence that OCS from these sources were 
accumulating in the sediments. The major source of the aromatic 
OCS in the sediments is apparently atmospheric input from natural 
sources such as forest fires. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 19902, 19905, 20764, 20777, 20852, 20874, 
20876, 20877, 20879, 20899, 20903, 20909, 20922, 20924, 20925, 20926, 20929, 
21079, 21093 


21007 (CONF-780422—(Vol.1), pp 154-174) Roles of 
Radon-222 and other natural radionuclides in earthquake pre- 
diction. Smith, A.R.; Wollenberg, H.A.; Mosier, D.F. (Law- 
rence Berkeley Lab., CA). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The concentration of **?Rn in subsurface waters is one of 
the natural parameters being investigated to help develop the capa- 
bility to predict destructive earthquakes. Since 1966, scientists in 
several nations have sought to link radon variations with ongoing 
seismic activity, primarily through the dilatancy model for earth- 
quake occurrences. Within the range of these studies, alpha-, beta-, 
and gamma-radiation detection techniques have been used in both 
discrete-sampling and continiuous-monitoring programs. These 
measured techniques are reviewed in terms of instrumentation 
adapted to seismic-monitoring purposes. A recent Lawrence Berke- 
ley Laboratory study conducted in central California incorporated 
discrete sampling of wells in the aftershock area of the 1975 Oro- 
ville earthquake and continuous monitoring of water radon in a 
well on the San Andreas Fault. The results presented show short- 
term radon variations that may be associated with aftershocks and 
diurnal changes that may reflect earth tidal forces. 


21008 (CONF-780422—(Vol.1), pp 458-472) Distribution 
of radon and radium in the ocean and its bearing on some 
oceanographic problems. Miyake, Y.; Sugimura, Y.; Saruha- 
shi, K. (Meteorological Research Inst., Tokyo, Japan). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 


Houston, TX, USA (23 Apr 1978). 

Radon and radium contents in seawater near the ocean floor 
and in the surface layer of the ocean were studied. The results 
showed a fairly large amount of excess of radon over radium (1520 
to 315%) near the ocean floor. The vertical eddy-diffusion coeffi- 
cient, D, near the seabed was calculated from a vertical distribution 
of the excess amount of radon. In the surface layer of the ocean, a 
remarkable deficiency of radon with respect to radium (50 to 70%) 
was observed. The mass balance of radium in the mixed layer was 
considered using a box model. The results showed that the resi- 
dence time of radon in the mixed layer was about 8 days. 


21009 (CONF-780422—(Vol.1), pp 502-513) Vertical 
oceanic transport of alpha-radioactive nuclides by zooplank- 
ton fecal pellets. Higgo, J.J.W. (Univ. of Cape Town, South 
Africa); Cherry, R.D.; Heyraud, M.; Fowler, S.W.; Beasley, 
T.M. 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

This paper gives the results of research to explain the role 
played by marine plankton metabolism in the vertical oceanic trans- 
port of the alpha-emitting nuclides. The common Mediterranean eu- 
phausiid, Meganyctiphanes norvegica, was selected as the typical 
zooplanktonic species that is the focus of this work. Measurements 
of 789 4°Pu, ?35U, °° Th, and *!°Po are reported in whole euphau- 
siids and in euphausiid fecal pellets and molts. The resulting data 
are inserted into a simple model that describes the flux of an ele- 
ment through a zooplanktonic animal. Concentrations of the nu- 
clides concerned are high in fecal pellets, at levels which are typi- 
cal of geological rather than biological material. It is suggested that 
zooplanktonic fecal pellets play a significant role in the vertical 
oceanic transport of plutonium, thorium, and polonium. 
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21010 (CONF-780422—(Vol.1), pp 514-528) Radioactive 
and stable trace metals in Narragansett Bay, Rhode Island. 
Santschi, P.H. (Columbia Univ., Palisades, NY); Broecker, 
W.S.; Li, Y.H.; Bell, J.; Carson, S.; Morrison, G.; Davie, E. 
1980. NTIS, PC A99/MF A0Ol1. 

From Conference on natural radiation environment III; 


Houston, TX, USA (23 Apr 1978). 
Experiments designed to determine the removal rates and 


mechanisms of various radioactive trace metals from the water of 
Narragansett Bay were performed in the spring and early summer 
in 150-liter microcosms simulating the bay. Overall removal rates 
were first order for all elements studied in the spring (°*Mn, **Co, 
59Fe, ®Zn, /sup 115m/Cd) and most elements studied in the 
summer (°*Co, ® Zn, °*Fe, *Cs, ?!°Po, ?**Th). For those elements 
studied in both seasons, removal was slower in the summer than in 
the spring. During the summer experiment **Mn, *'Cr, and Se 
showed rapid first order removal in the initial 1 to 2 weeks fol- 
lowed by much slower removal. The seasonal differences appear to 
be the result of the association of the metals with low molecular 
weight organic compounds present only during the summer. Mass 
balance shows that the major removal reservoirs during the spring 
were the tank walls, suspended sediment, and the upper layers of 
the sediment. The seasonal behavior of the metals in the tanks was 
qualitatively similar to that of some radionuclides and stable metals 
studied in the bay. 


21011 (CONF-780422—(Vol.1), pp 529-546) Investiga- 
tion of natural levels of radon-222 in groundwater in Maine 
for assessment of related health effects. Hess, C.T.; Caspar- 
ius, R.E.; Norton, S.A.; Brutsaert, W.F. (Univ. of Maine, 
Orono). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

We have used an inexpensive radon (?**Rn) measurement 
method using liquid scintillation counting to remeasure potable 
water from 10 sites near Raymond, Maine, to determine the accura- 
cy and reproducibility of earlier measurements. Duplication or tri- 
plication of samples shows a high degree of reproducibility for the 
liquid scintillation method. A hypothesis emerged from analysis of 
the measured values of *?Rn near Raymond, Maine, that high 
values (50,000 to 200,000 pCi/liter) are associated with granite. 
This was shown to be correct for several large areas of granite 
such as the Sebago, Lucern, Waldo, and Waldoboro granites. The 
presence of high ***Rn concentrations in granite areas hundreds of 
kilometers from the Raymond area shows that the high ?**Rn levels 
in water are a statewide and perhaps a regional problem rather than 
a western Maine problem. 


21012 (CONF-780422—(Vol.1), pp 560-580) Radioche- 
mical and radioecological studies of natural and artificial 
alpha-emitting radionuclides. Holm, E.; Persson, B. (Univ. of 
Lund, Sweden). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Transuranium elements, including uranium and thorium, 
were analyzed in both marine and terrestrial samples. Vertical pro- 
files of 9°°*4°Pu, **1Am, *°°Th, and *°°U, in the Pacific, the Medi- 
terranean, and the Atlantic, measured by different investigators, 
were compared. Uptake of the fallout isotopes 7*!Pu, 74°*?59Pu, 
238Pu, and *4!Am in the lichen - reindeer food chain was studied. 
Americium and thorium exhibited similar biophysical behavior in 
the environment and in the water column, although the settling ve- 
locity for thorium was somewhat higher. Plutonium showed similar 
distribution in the water columns in different waters. The fraction 
of ingested plutonium which was retained in the body of reindeer 
was in good agreement with the value of 3 x 10°° predicted for 
man. Uranium showed a constant concentration in the water 
column, with a low affinity to particles in the water. The high con- 
centration of uranium in reindeer tissues depended on high intake 
from drinking water and foodstuffs other than lichens. 


21013 (CONF-780422—(Vol.1), pp 633-639) Meas- 
urements of radium in water using impregnated fibers. Bland, 
C.J. (Univ. of Calgary, Alberta). 1980. NTIS, PC A99/MF 
AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 
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The technique perfected by Moore and Reid for sampling 
radium in seawater is well adapted for environmental sampling. 
Using this method, we have examined runoff from mine tailings and 
have observed relatively high amounts of *°Ra (from the 75U 
series). Apparently the fiber is able to absorb a precursor, **'Pa or 
227 Ac, and hence retains the 7**Ra concentrations for long storage 
periods. Examples of high-resolution alpha spectrometry of these 
activities are presented. 


21014 (CONF-780422—(Vol.1), pp 711-723) Variation of 
uranium isotopes in some carbonate aquifers. Cowart, J.B. 
(Florida State Univ., Tallahassee). 1980. NTIS, PC A99/ 
MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The ***U/*8U alpha activity ratio (AR) and uranium con- 
centrations are reported for 83 springs that issue from carbonate 
aquifers in Florida, Texas, Nevada-California, and Israel. Data for 
each aquifer fall within more or less mutually exclusive fields. In 
general, the spring in a humid climate have AR’s approaching secu- 
lar equilibrium, whereas those in more arid climates have AR’s dif- 
fering greatly from equilibrium. 


21015 (CONF-780422—(Vol.2), pp 1347-1363) Contribu- 
tion of radon in tap water to indoor radon concentrations. 
Gesell, T.F.; Prichard, H.M. (Univ. of Texas, Houston). 
1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The contribution of radon (***Rn) in domestic water supplies 
to the concentration of ***Rn in indoor atmospheres has been inves- 
tigated and found to be significant for concentrations over a few 
thousand picocuries per liter in the water supply. A model predict- 
ing average indoor increments due to this source is presented and 
supported by a series of measurements made in the laboratory and 
in private homes in the vicinity of Houston, Texas. The efficiency 
with which radon is transferred from water to air was experimen- 
tally determined, and these efficiencies were combined with esti- 
mates of average indoor water use to produce a source term pro- 
portional to the concentration of **Rn in the tap water. The im- 
portance of the dwelling volume and the air change rate is dis- 
cussed. 


21016 (CONF-780422—(Vol.2), pp 1633-1654) Radium- 
228 and Radium-226 levels in a river environment and its 
modification by human activities. Paul, A.C.; Londhe, V.A.; 
Pillai, K.C. (Bhabha Atomic Research Center, Bombay, 
India). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). __ 

The Periyar River is of prime importance in the economy of 
Kerala because of the manifold utility of its waters. Consistently 
high background levels of 7**Ra in the river water, which amount 
to 10% of the maximum permissible concentration in water 
[(MPC)/sub w/] during the peak and lean flow periods suggests 
geochemical transport from the drainage areas. Industrial dis- 
charges enhance radium levels by an order of magnitude in down- 
stream locations. Monazite and rock phosphate processes change 
the nuclide ratio in the river environment due to differential inputs. 
Riverbed sediments carrying the bulk of the radium get displaced 
to backwaters where partial solubilization takes place because of 
monsoon flushes. The uptake of radium by fish in industrial and 
downstream locations in the river was evident. The analysis of 
paddy indicates higher uptake by soil and hay due to irrigation by 
river water drawn from downstream and marginal increase of ac- 
tivity in the fertilizer field. 


21017 (CONF-780422—(Vol.2), pp 1655-1666) Distribu- 
tion of radium and chemical toxins in the environment of a 
uranium complex. Markose, P.M.; Eappen, K.P.; Venkatara- 
man, S.; Kamath, P.R. (Bhabha Atomic Research Center, 
Jaduguda, India). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The chemical and radiological impact of uranium mining and 
milling on the local aquatic environment has been investigated at 
the Uranium Complex in Bihar, India. Concentrations of radium 
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and manganese, as well as other elements and compounds of con- 
cern, were measured at various stages along the effluent course. 
The uptake of these elements in aquatic life, the deposition in silts, 
and the dispersal into groundwaters in the vicinity are discussed. 
Methods for the removal of radium and manganese from the efflu- 
ent stream are discussed. 


21018 (DOE/EV/70030—6) Hanford derived plutonium 
in Columbia River sediments. Beasley, T.M.; Ball, L.A.; An- 
drews, J.E. III; Halverson, J.E. (Oregon State Univ., New- 
port (USA). Marine Science Center; Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1980. Contract AT06-76EV70030. 16p. NTIS, PC A02/MF 
AOl. 

Mass spectrometry analyses of Pu isolated from Columbia 
River sediments exhibit mean Pu 240/242 ratios consistent with 
those observed for integrated global fallout. Pu 240/239 ratios show 
marked deviations from accepted fallout values arguing for a 
second source of Pu-239. This additional Pu-239 arises from the 
decay Np-239 produced in reactor effluent water from the old Pu 
production reactors located on the Hanford Reservation. An esti- 
mated 20 to 25 percent of the total Pu inventory in sediments 
behind McNary Reservoir, the first down-river site of fine sediment 
accumulation below the Hanford Reservation, are ascribed to reac- 
tor operations. 


21019 (ORNL—5700) Environmental Sciences Division. 
Annual progress report for period ending September 30, 1980. 
Auerbach, S.I.; Reichle, D.E. (Oak Ridge National Lab., 
TN (USA)). Mar 1981. Contract W-7405-ENG-26. 235p. 
NTIS, PC Al1/MF AOl1. 

Research conducted in the Environmental Sciences Division 
for the Fiscal Year 1980 included studies carried out in the follow- 
ing Division programs and sections: (1) Advanced Fossil Energy 
Program, (2) Nuclear Program, (3) Environmental Impact Pro- 
gram, (4) Ecosystem Studies Program, (5) Low-Level Waste Re- 
search and Development Program, (6) National Low-Level Waste 
Program, (7) Aquatic Ecology Section, (8) Environmental Re- 
sources Section, (9) Earth Sciences Section, and (10) Terrestrial 
Ecology Section. In addition, Educational Activities and the dedi- 
cation of the Oak Ridge National Environmental Research Park are 
reported. Separate abstracts were prepared for the 10 sections of 
this report. 


21020 (ORNL—S5700, pp 74-76) National low-level waste 
program management. Lowrie, R.S.; Fitts, R.B.; Stratton, 
L.E. Mar 1981. NTIS, PC Al1/MF AOl1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

Early in FY 1979 Oak Ridge National Laboratory was as- 
signed the associate lead role in the Department of Energy (DOE) 
National Low-Level Waste Management Program (NLLWMP). 
This role is carried out under the overall management of the DOE 
Program Manager, the lead contractor, EG and G Idaho at the 
Idaho National Engineering Laboratory, and DOE's Oak Ridge 
Operations Office. The overall objective of the NLLWMP is to de- 
velop and promote environmentally sound techniques for safely and 
efficiently managing all types of low-level wastes (LLW). These 
are all the radioactive wastes that contain less than 10 nCi of tran- 
suranic contaminants per gram of material and contain potentially 
hazardous quantities of radionuclides. They result from such activi- 
ties as energy production, manufacturing, and the use of radioiso- 
topes in medical and other fields. Some specific activities included 
in the program are the development of waste treatment and packag- 
ing technology; optimization of shallow land burial; establishment 
of remedial measures for stabilizing and improving performance of 
existing burial grounds; evaluation of methods for storage and dis- 
posal that are alternatives to shallow land burial; and development 
of guidelines or standards for waste characterization, disposal, and 
monitoring. In addition, the program includes assistance in develop- 
ing a national plan for handling and disposing of such wastes and in 
the public and governmental interface activities necessary to pre- 
pare for the implementation of programmatic developments. 


52 ENVIRONMENTAL SCIENCES, AQUATIC 
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21021 (ORNL/EIS—192/V3) Uranium in US surface, 
ground, and domestic waters. Drury, J.S.; Reynolds, S.; 
Owen, P.T.; Ross, R.H.; Ensminger, J.T. (Oak Ridge Na- 
tional Lab., TN (USA)). Apr 1981. Contract W-7405-ENG- 
26. 608p. (EPA—570/9-81-001). NTIS, PC A99/MF AO1. 

The report Uranium in US Surface, Ground, and Domestic 
Waters, comprises four volumes. Volumes 2, 3, and 4 contain data 
characterizing the location, sampling date, type, use, and uranium 
concentrations of 89,994 individual samples presented in tabular 
form. The tabular data in volumes 2, 3, and 4 are summarized in 
volume | in narrative form and with maps and histograms. 


21022 (UCRL—52853(Pt.2)) Radionuclide concentrations 
and dose assessment of cistern water and groundwater at the 
Marshall Islands. Noshkin, V.E.; Eagle, R.J.; Wong, K.M.; 
Jokela, T.A.; Robison, W.L. (Lawrence Livermore National 
Lab., CA (USA)). 16 Mar 1981. Contract W-7405-ENG-48. 
37p. NTIS, PC A03/MF AOI1. 

A radiological survey was conducted from September 
through November of 1978 to determine the concentrations of ra- 
dionuclides in the terrestrial and marine environments of 11 atolls 
and 2 islands in the Northern Marshall Islands. More than 70 cis- 
tern and groundwater samples were collected at the atolls; the 
volume of each sample was between 55 and 100 |. The concentra- 
tion of ®Sr in cistern water at most atolls is that expected from 
world-wide fallout in wet deposition. Except for Bikini and Ronge- 
lap, '*7Cs concentrations in cistern water are in agreement with the 
average predicted concentrations from wet deposition. The 
239+240Py concentrations are everywhere less than the predicted 
fallout concentrations except at Rongelap, Ailinginae, and Bikini 
where the measured and predicted concentrations are in general 
agreement. During the period sampled, most groundwater concen- 
trations of ®Sr and '7Cs were everywhere higher than the con- 
centrations in cistern water. Concentrations of the transurancies in 
filtered groundwater solution were everywhere comparable to or 
less than the concentrations in cistern water. It is concluded that 
the concentrations of radionuclides detected during any single 
period may not necessarily reflect the long-term average concentra- 
tions or the concentrations that might be observed if a lined well 
were extended above the surface. In any case, at all atolls the ®Sr 
and '*7Cs concentrations in groundwater are below the concentra- 
tion guidelines for drinking water recommended by the Environ- 
mental Protection Agency. The maximum annual dose rates and the 
30- and 50-y integral doses are calculated for the intake of both cis- 
tern water and groundwater for each of the atolls. 


21023 (DOE/SF/00034—T8) Progress report to Atomic 
Energy Commission, January 1, 1970-March 31, 1971. 
Kaplan, I.R. (California Univ., Berkeley (USA)). [nd]. Con- 
tract AM03-76SF00034. 10p. NTIS, PC A02/MF AOl1. 

Studies were conducted on the following problems: (1) 
Metal sulfide formation in sediments as a means of trapping heavy 
metals. (2) Extraction of authigenic U***/U*** from recent sedi- 
ments as a method of determining rate of sediment accumulation 
and age dating. (3) Collection of water, sediments and coral from 
New Caledonia, to determine effective capture of transition metals 
from weathering of lateritic soil. (4) Transformation and mobiliza- 
tion of uranium in recent reducing sediments. (5) Distribution of 
transition and base metals in the interstitial water and sediments of 
near-shore environments. (6) Transformation of organic matter in 
the sediments and interstitial water of coastal marine environments. 
(7) Origin and degradation of organic matter in the sediments of the 
Dead Sea. (8) Composition of interstitial water from JOIDES pro- 
ject from deep ocean cores. 


5204 Thermal Effluents Monitoring And Transport 


REFER ALSO TO CITATION(S) 21036, 21110 
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REFER ALSO TO CITATION(S) 19709, 1990], 20165, 20166, 20935, 20959, 


21024 (EPRI-WS—78-141, pp 39.1) Stream protection 
during transmission line construction and maintenance. 
McLoughlin, K. (N.Y. Power Pool, Schenectady, NY). Mar 
1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Stream protection is a primary concern during the construc- 
tion and ensuing maintenance of transmission lines in New York 
State. Numerous site inspections by NYPP personnel and research 
efforts conducted for the Empire State Electric Energy Research 
Corporation and the Electric Power Research Institute indicate that 
the two most important potential impacts these activities may have 
on a stream are increased localized turbidity/sedimentation, and 
under certain circumstances localized elevated water temperatures 
caused by an increase in insolation (exposure to sun). Turbidity and 
sedimentation increases are generally due to construction activities 
and changed erosion and runoff patterns near the stream. Insolation 
increases are due to removal of vegetation which has been shading 
the stream and its tributaries. Field observations by NYPP member 
system personnel indicate the ecological effects of these perturba- 
tions in New York State streams are generally limited. The physical 
impacts, when properly controlled, are of small magnitude, and are 
generally short term. In addition, most populations of aquatic org- 
nisms found in most New York State streams to be crossed are tol- 
erant to such changes. That is, they tolerate as wide and often 
wider short-term fluctuations in stream temperature and turbidity 
caused by natural phenomena than are generally caused by current 
transmission right-of-way (ROW), construction and management 
practices 


5206 Regulations 


REFER ALSO TO CITATION(S) 20289 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 
REFER ALSO TO CITATION(S) 20944, 20945, 20949, 20961, 21107 


21025 (EPRI-WS—78-141, pp 11.1-11.12) Economic 
impact of high voltage transmission towers on agricultural 
lands. Henderson, J.A. (International Harvester, Newmar- 
ket, Ontario); Scott, W.S. Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Ontario Hydro initiated a research program in 1974 dealing 
with the economic impact of transmission towers on various types 
of agricultural operations. Three research projects have been com- 
pleted to date. These studies, conducted by agricultural colleges, 
research institutes and private consultants, deal with the cost to 
farmers of transmission towers, including land taken out of produc- 
tion, crop loss, time loss in working around towers, material losses 
and weed control costs. Various tower locations and orientations 
were reviewed for recommendations on tower locations causing the 
least impact on the farm operator. The studies involved field meas 
urements and simulations 


21026 (EPRI-WS—78-141, pp 12.1-12.14) Farms and 
wires. de Waal Malefyt, J.J. (New York State Department 
of Public Service, Albany). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A review was made of available literature and Article VII 
cases (siting of major utility transmission facilities) pertaining to the 
impact of electric transmission facilities on agriculture in New York 
State. Article VII issues were concerned with high intensity agri- 
cultures, as well as irrigation systems, aerial pesticide applications, 
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land loss, soil compaction, and electro-magnetic effects. Avoidance 
of cropland may conflict with locally uncommon natural ecosys- 
tems and increase transmission facility costs. Such costs may be 
very minimal if lines were routed through agricultural land and 
may outweigh the costs of agricultural land lost to access roads and 
line support structures. Documentated studies are virtually non-ex- 
istent with the exception of agriculture/transmission structure im- 
pacts by Ontario Hydro. The impact of power lines on agriculture 
is small; yet, repeated allegations to the contrary arise from the lack 
of documentation and available literature 


21027 (EPRI-WS—78-141, pp 13-1.-13.7) Assessment of 
potential socioeconomic impacts of transmission corridor de- 
velopment. Bennett, C.J. (Texas Instruments Environmental 
Services, Dallas). Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The growing number of major power transmission projects 
planned for construction in sparsely populated areas requires that 
increased notice be taken of possible socioeconomic impact on 
these areas of the construction company and its crews. One means 
of studying this situation might be to postulate some imaginary 
communities in relationship to model labor forces. Application of 
this approach to the Colstrip Transmission Project resulted in the 
identification of potential problem areas along the proposed corri- 
dors. 


21028 (EPRI-WS—78-141, pp 14.1-14.14) Effect of 
transmission lines on residential property values. Blinder, 
C.L. (Johns Hopkins Univ., Laurel, MD). Mar 1981. NTIS, 
PC A99/MF AOI. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

The effect of high voltage overhead transmission lines on 
residential property values is estimated for two middle income sub- 
divisions in Maryland. To increase the precision of these estimates, 
data are analyzed by model type, housing costs by component, date 
of sale, lot characteristics, and proximity to the transmission line. 


21029 (EPRI-WS—78-141, pp 16.1-16.11) Deciding the 
level of public involvement in right-of-way selection and ap- 
proval. Nickerson, J.K.; Perry, D.F.; Brown, F.L. (Charles 
T. Main, Inc., Boston, MA). Mar 1981. NTIS, PC A99/MF 
AOl. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A flexible framework based on six variables is presented to 
determine the need and level of effort required for a public involve- 
ment program for the approval of a utility right-of-way. A practical 
approach is utilized, directed to those managers charged with pro- 
ject responsibility for obtaining an approved right-of-way. 


21030 (EPRI-WS—78-141, pp  34.1-34.7) Property 
damage on rights-of-way. Powell, R.H. (Dept. of Public 
Service, Albany, NY). Mar 1981. NTIS, PC A99/MF AO1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

A major concern of utility companies and other rights-of- 
way owners is the problem of vandalism on their property. This 
problem is examined for possible causes, and suggestions are made 
for directions, strategies and potential design and maintenance solu- 
tions. A general public reduction effort is recommended as part of 
an ongoing utility public relations program 


21031 Climate impact assessment: United States. Wash- 
ington, DC; National Oceanic and Atmospheric Administra- 
tion (1981). 20p. (NP—1902431). 

Climate effects from human populations was assessed as so- 
cioeconomic factors from major industries in the US. 


5302 Assessment Of Energy Technologies 
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REFER ALSO TO CITATION(S) 20288, 20289, 20884, 20939, 20940, 20941, 
20942, 20943, 20950, 20951, 20952, 20958, 20960, 20961 


21032 (EPRI-WS—78-141, pp 21.1-21.5) Mitigation of 
pipeline and transmission line impacts. Crabtree, A.F. 
(Michigan Dept. of Natural Resources, Lansing); Roseberry, 
J. Mar 1981. NTIS, PC A99/MF AOl1. 

From 2. symposium on environmental concerns in rights of 
way management; Ann Arbor, MI, USA (16 Oct 1979). 

Mitigation of pipeline and transmission line environmental 
impacts is most effective when considered at the initial planning 
stage and carried through project construction and post construc- 
tion inspection. Active and passive mitigation are defined and an 
approach to mitigation is proposed. 


21033 (ORNL—S5700, pp 33-44) Environmental impacts 
program. Craig, R.B.; Adams, S.M.; Cushman, R.M. Mar 
1981. NTIS, PC Al1/MF AOl1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

The Environmental Impacts Program (EIP) prepared envi- 
ronmental analyses relating to federal energy planning and decision- 
making processes. This effort includes preparation of Environmen- 
tal Impact Statements (EISs) and Environmental Assessments 
(EIAs), development of environmental monitoring strategies and 
protocols, formulation of guidelines and environmental compliance 
documents, and technical assistance. The Program assists the De- 
partment of Energy (DOE) and the Nuclear Regulatory Commis- 
sion (NRC) in accomplishing their environmental responsibilities 
under the National Environmental Policy Act (NEPA). The EIP is 
organized around six team activities: Power Stations, Nuclear Fuel 
Cycle, Geothermal Energy and Fuel Conversions, NEPA Affairs 
and Fossil Energy, Monitoring Protocols Development, and Solar 
and Special Projects. Impact statement work is a cooperative effort 
with the ORNL Energy Division, in which the EIP analyzes issues 
dealing with terrestrial and aquatic ecology and land and water use. 
The primary goal of the Program is to promote the inclusion of sci- 
entifically sound and supportable environmental analyses and 
advice as input into major federal decisions. To implement this goal 
the EIP engaged in several activities this year which provide guid- 
ance, technical assistance, planning, and long-range analyses. 


21034 (ORNL—S5700, pp 96-110) Environmental re- 
sources. Dyer, M.I.; Anderson, R.M.; Beauchamp, J.J. Mar 
1981. NTIS, PC All/MF AOl1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

The Environmental Resources Section (ERS) continues to 
provide support for many Environmental Sciences Division (ESD) 
research and management activities. Because scientific needs, staff, 
and support are so diverse, section capabilities and output are di- 
verse. They range from expertise and major emphasis in both ge- 
neric (i.e., broadly based studies involving mostly principles) and 
highly specific regional studies to use of software in routine statisti- 
cal analyses. Specific groups within the section are Regional Stud- 
ies, Modeling and Systems Analysis, and Data Management and 
Analysis. Regional studies historically have focused on site-specific 
subjects which mainly characterize conditions involved in potential 
impacts. Such studies are closely tied to extant data bases or the 
collection of new data to meet new objectives in regional analysis. 
The value of such studies will continue, but additional approaches 
are being developed to help managers plan and predict alternatives 
relating to overall land use in a given region. This new emphasis, 
which is being tied more closely to system analysis procedures, is 
briefly outlined in later text. Systems analysis activities continue to 
be closely allied with research project planning and analysis. Three 
examples which have widespread implications are given in this 
report. Lastly, section staff provided considerable development and 
aid to ESD in numeric data activities through statistical and com- 
puter services in the past year. Further, continued acquisition, orga- 
nization, updating, and use of both extant and newly collected data 
added significantly to ESD resources and capabilities. In addition 
to long-term data set development summarized in previous years, 
new activities were established this past year. 
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REFER ALSO TO CITATION(S) 19709, 19710, 19775, 19776, 19901 
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5501 Behavioral Biology 


REFER ALSO TO CITATION(S) 20978, 20979, 20980, 20986, 20987, 20988, 
20990, 20991, 20992, 20993, 21123 


21035 Fur bearing traffic hazards, or, will you catch a 
deer in your headlights this year?. Lyon, B. Oak Ridge Na- 
tional Laboratory Review ; 13: No. 4, 24-29(1980). 

The protected habitat of the Oak Ridge Reservation in Ten- 
nessee has resulted in an alarming proliferation of deer populations. 
Along with such population increases are increases in deer mortal- 
ity from vehicles. Deers are tagged and monitored to determine the 
effectiveness of natural and artificial population control mecha- 
nisms. It is hoped that herd management policies and public infor- 
mation programs will minimize these hazards. 


21036 (ORNL—5700, pp 77-95) Aquatic ecology. Mar 
1981. NTIS, PC All/MF AO1. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1980. 

The Aquatic Ecology Section is involved in basic and ap- 
plied research focusing on environmental problems and on gaining 
a better understanding of the structure and function of aquatic eco- 
systems. The continuing objectives of the section are to develop 
and maintain a position of excellence in disciplinary areas of aquatic 
ecology, to provide technical expertise to achieve the goals of the 
various Division programs, and to anticipate future disciplinary and 
programmatic directions of research in aquatic ecology. There are 
two major projects in the section. The Reservoir Studies Project 
involves research on ecological issues related to small-scale hydro- 
electric development. Studies on forage species and their interac- 
tions with predators involve defining the role of the Kingston 
Steam Plant as a predator in Watts Bar Reservoir and determining 
an intake design that will minimize fish impingement in southeast- 
ern reservoirs. Studies of habitat selection by predators involve in- 
vestigating the role of physical factors, particularly temperature, in 
determining habitats selected by major predatory fish species and 
investigating the relationship of selected habitat to prey utilization 
and physiological performance. The second major project in the 
section involves analysis and modeling of aquatic populations and 
ecosystems. A variety of useful quantitative methodologies were 
developed and applied in an effort to assess the impacts of entrain- 
ment and impingement of fish by power plants along the Hudson 
River in New York. The resultant methodologies are proving to 
have applicability to a variety of other systems and population, 
with particular emphasis on evaluating the effects of toxic materials 
at both the population and community levels. 


21037 Marking walleye eggs and fry. Muncy, R.J.; 
D’Silva, A.P. (Iowa State Univ., Ames). Contract W-7405- 
ENG-82. Transactions of the American Fisheries Society ; 110: 
No. 2, 300-305(Mar 1981). 

Walleye eggs (Stizostedion vitreum) retained 5 pg/g Tb 
after they water-hardened for 30 minutes in terbium dicitrate solu- 
tions containing 100 to 1250 g/liter Tb. Terbium was detected by 
X-ray-excited optical luminescence (XEOL) spectroscopy. Nano- 
gram parts per gram concentrations of Tb were detected in sac fry 
hatched from Tb-labeled walleye eggs and remained detectable 
through the early juvenile stage. Walleye juveniles that had devel- 
oped scales and spines (3 weeks or older) contained inorganic ele- 
ments such as Ca and Mg that prevented the detection of Tb. At- 
tempts to isolate Tb from these other cations by an ion-exchange 
technique were not successful. 
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5502 Biochemistry 


REFER ALSO TO CITATION(S) 19925, 19960, 20021, 20661, 21058, 21060, 
21061, 21074, 21075 


21038 (CONF-8003131—1) Intrinsic fluorescence of pro- 
teins. Longworth, J.W. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 85p. NTIS, PC 
A05/MF AOI. 

From NATO advanced study institute on time-resolved flu- 
orescence spectroscopy in biochemistry and biology; Fife, UK (16 
Mar 1980). 

The author outlines photophysical principles and describes 
properties of potentially useful proteins for basic biochemical study. 
(PSB) 


21039 (DOE/ER/10678—1) Environmental stress medi- 
ated changes in transcriptional and translational regulation of 
protein synthesis in crop plants. Progress report, August 
1980-April 1981. Key, J.L. (Georgia Univ., Athens (USA). 
Dept. of Botany). Apr 1981. Contract AS09-80ER 10678. 6p. 
NTIS, PC A02/MF AO1. 

The response of soybean seedling tissues to heat stress and to 
a lesser extent to other stresses including water, anaerobiosis, DNP, 
salt, and supraoptimal levels of 2,4-D was studied. A detailed analy- 
sis of polyribosome/monoribosome transitions was made in the case 
of heat shock, and salt and water stresses. Poly(A) RNAs isolated 
from stressed tissues were translated, and cDNA made to poly(A) 
RNA from heat shock tissue was cloned, and selected clones used 
to assess changes in the homologous mRNA(s) during stress induc- 
tion/recovery. cDNAs were also used in hybridization analyses to 
assess the complexity and abundance distribution of poly(A) RNAs 
of control and heat shocked tissue. In vivo labeling studies were 
made to assess the pattern of protein synthesis during the induction 
of and recovery from heat stress. There was a rapid loss of polyri- 
bosomes following transfer of tissue from 28° to 40°. During water 
stress and salt stress, there was a gradual and near complete loss of 
polyribosomes. Polyribosomes and poly(A) RNA isolated from 
those polyribosomes isolated from both 28° and 40° tissue were 
translated in in vitro systems. In both cases a normal spectrum of 
translation products was obtained at both 28° and 40° in addition, a 
number of new proteins was observed in the 40° system. Intact 
seedlings or slices of hypocotyls incubated at 40° demonstrated a 
new pattern of in vivo labeled proteins. Synthesis in vivo of normal 
(28°) proteins is greatly inhibited at 40° to 42°. The normal 28° in 
vivo pattern of protein synthesis is restored rapidly following trans- 
fer of 40° to 42° heat-shocked tissue to 28°. (ERB) 


21040 (DOE/EV/05888—T1) Impact of energy-related 
pollutants on chromosome structure. Progress report, January 
1-December 31, 1980. (Florida State Univ., Tallahassee 
(USA). Inst. of Molecular Biophysics). 1980. Contract 
AS05-78EV05888. 33p. (ORO—5888-3). NTIS, PC A03/ 
MF AOl 

Methods for rapidly analyzing methylated and ethylated nu- 
cleosides and bases by high pressure liquid chromatography were 
investigated. Deoxyribonucleotides were alkylated with alkyl io- 
dides and dialkyl! sulfates. Several unreported products of the reac- 
tions of methyl and ethyl iodide in dimethylsulfoxide were found 
and are being characterized. The Cary 219 UV-Vis spectrophoto- 
meter was interfaced to a microcomputer and several utility pro- 
grams were written. Preliminary absorption and circular dichroism 
studies of the binding of ethidium to DNA and nucleosome cores 
showed binding to cores to be quite different from binding to 
DNA. Free radical and additional reactions of bisulfite with DNA 
in chromatin were examined. Free radical attack was minimal. 
Some conversion of cytosine to uracil was noted, but protein cross- 
linking to DNA was not detected. The first valid natural abundance 
C nmr spectra of double-stranded DNA and double-stranded 
DNA complexed with ethidium were obtained. These spectra sug- 
gested that DNA undergoes considerable internal motion. The data 
show that 13-C nmr studies of the conformational and motional 
properties of native DNA and of complexes of native DNA with 
small molecules are practical ard promising. Studies of subnucleo- 
somes derived from nucleosomes were completed. Based on these 
studies, a model of the linear arrangement of histone C-terminal and 
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N-terminal chain regions along nucleosome DNA was proposed. 
The use of staphylococcal protease to probe histone conformations 
in nucleosomes was explored. Preliminary data indicate that H3 is 
much more susceptible to protease than other core histones, and is 
cleaved in its hydrophobic domain. A procedure for fractionating 
chromatin was alos developed. (ERB) 


21041 Assessment of reaction center special-pair chloro- 
phyll models. Maggiora, G.M. (Univ. of Kansas, Lawrence). 
International Journal of Quantum Chemistry 16: 331- 
352(1979). 

A discussion of the experimental evidence for the existence 
of special-pair chlorophyll in the reaction centers of plants and pho- 
tosynthetic bacteria is presented, and an assessment of the adequacy 
of various in vitro chemical model systems designed to mimic the 
properties of these reaction centers is given. For plant systems it 
appears that the in vitro models successfully mimic almost all meas- 
ured in vivo properties, whereas in bacterial systems a similar situa- 
tion does not obtain. Possible structural models of special-pair chlo- 
rophyll derived primarily from in vitro model studies are described. 
Their suitability as models of the photooxidizable pigment in plant 
and bacterial reaction centers is analyzed, and alternative structures 
for the bacterial case, which is the least well characterized structur- 
ally, are considered. 82 references, 7 figures, | table. 


21042 (UR—3490-1952) Membrane lipid peroxidation: 
propagation and inhibition by antioxidants. Leung, H.W. 
(Rochester Univ., NY (USA)). 1981. Contract AC02- 
76EV03490. 109p. NTIS, PC A06/MF AOI. 

Thesis. 

Peroxidation studies in microsomes and liposomes were per- 
formed to evaluate the importance of the interaction between as- 
corbate and a-tocopherol. The peroxidation of rat liver microsomes 
by FeSO, in the presence of ascorbate was delayed compared to 
when NADPH replaced ascorbate as the electron donor. To fur- 
ther investigate the cooperation between ascorbate and vitamin E, a 
liposomal system containing polyunsaturated phospholipids was 
used. Ascorbic acid alone (30 to 100 uM) delayed peroxidation by 
20, and at higher concentrations, 60 minutes. Physiological levels of 
vitamin E decreased peroxidation at early times but was apparently 
consumed during incubation. Vitamin C and vitamin E together 
suppressed peroxidation at early times at approximately the sum of 
the individual inhibitions. At longer times, the mixture was more 
effective than the sum of both vitamins alone. The role of glutath- 
ione and the significance of its interaction with ascorbate were 
studied. Glutathione was able to reduce dehydroascorbic acid, but 
ascorbic acid was unable to reduce oxidized glutathione disulfide. 
Glutathione and ascorbic acid were oxidized by NOz in vitro. Pul- 
monary levels of glutathione and ascorbic acid in guinea pigs ex- 
posed to NO2 were lowered. After the administration of diethyl 
maleate, the glutathione concentration was decreased, but the 
ascorbic acid concentration was unaffected. Simultaneous exposure 
further depressed glutathione concentration, but not the ascorbic 
acid concentration. (ERB) 


21043 Purification and characterization of an apurinic/ 
apyrimidinic endonuclease from HeLa cells. Kane, C.M.; 
Linn, S. (Univ. of California, Berkeley). Contract AS03-76- 
SF0034. Journal of Biological Chemistry, The ; 256: No. 7, 
3405-3414(10 Apr 1981). 

An endodeoxyribonuclease from HeLa cells acting on apur- 
inic/apyrimidinic (AP) sites has been purified to apparent homo- 
geneity. The endonuclease has an apparent native molecular weight 
of 32,000 and an apparent subunit molecular weight of 41,000. The 
activity has an absolute requirement for Mg” or Mn* and a broad 
pH optimum beteen 6.7 and 9.0 with maximal activity near pH 7.5. 
The enzyme has no detectable exonuclease activity, nor any endon- 
uclease activity on untreated duplex or single-stranded DNA. It is 
inhibited by adenine, hypoxanthine, adenosine, AMP, ADP-ribose, 
and NAD“, but it is unaffected by caffeine, the pyrimidine bases, 
ADP, ATP, or NADH. The use of a variety of damaged DNA 
substrates provided no indication that the enzyme acts on other 
than AP sites. The enzyme appears to cleave AP DNA so as to 
ieave deoxyribose-5-phosphate at the 5’ terminus and a 3’-OH at the 
3’ terminus; it also removes deoxyribose-5-phosphate from AP 
DNA which has deoxyribose at the 3’ terminus. Specific antibody 
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has been produced in rabbits which interacts only with a 41,000- 
dalton protein present in the purified enzyme (presumably the 
enzyme itself) as well as with partially purified AP endonuclease 
fractions from human placenta and fibroblasts. 


21044 Intracellular phosphorylation of vitellogenin in the 
liver of estrogen-stimulated Xenopus laevis. Gottlieb, T.A.; 
Wallace, R.A. (Oak Ridge National Lab., TN). Contract W- 
7405-ENG-26. Journal of Biological Chemistry, The ; 256: 
No. 7, 4116-4123(10 Apr 1981). 

A procedure was developed for the preparation of rough 
and smooth microsomes from small quantities of liver obtained 
from estrogen-stimulated Xenopus laevis females Morphological, 
biochemical, and enzymatic characterization of these fractions indi- 
cates that excellent separation of rough microsomes from smooth 
microsomes is achieved. In addition, pulse-chase experiments dem- 
onstrate that rough and smooth microsomes each exhibit the pre- 
dictable patterns of incorporation characteristic of secretory protein 
synthesis and intracellular translocation. This procedure was com- 
bined with suitable incubation conditions for pulse-chase experi- 
ments which demonstrate the subcellular sites of vitellogenin phos- 
phorylation. The data presented indicate that approximately 70% of 
the phosphate residues are covalently attached to vitellogenin 
during its intracellular translocation through the smooth micro- 
somes, while the rough microsomes can account for the remainder 
of the total incorporated phosphate. 


21045 Structure of acetylcholine receptor dimer deter- 
mined by neutron scattering and electron microscopy. Wise, 
D.S. (Columbia Univ., New York, NY); Schoenborn, B.P.; 
Karlin, A. Journal of Biological Chemistry, The ; 256: No. 7, 
4124-4126(10 Apr 1981). 

Previous work has shown that the predominant native form 
of the acetylcholine receptor from the electric tissue of Torpedo 
californica is a dimer of M/sub r/ = 500,000, cross-linked by a di- 
sulfide bond between the largest (5) of the five chains (a2By6) that 
comprise the monomer. Small-angle neutron scattering of purified 
receptor dimer in Triton X-100 solution containing 18% D2O, in 
which the Triton X-100 is contrast-matched, yields a radius of gy- 
ration of the dimer of 66 A. Based on the assumptions that the 
dimer is symmetrical and that the radius of gyration of the mon- 
omer does not change in forming dimer, this value, together with 
the radius of gyration of the receptor monomer (46 A), determined 
previously, allows the calculation of the distance separating the 
centers of neutron scattering density of monomers in a dimer; the 
result is 96 A. Electron microscopy of negatively stained dimers 
permits an independent measurement of the distance between the 
apparent centers of mass of the monomers; the average is 96 A, in 
agreement with the result of the neutron scattering analysis. The 
electron micrographs of dimer also permit the location of the 6 
chains at the region of contact of the monomers. A model for the 
receptor dimer consistent with all available structural information is 
presented. 


21046 Inhibition of vaccinia mRNA methylation by 2’,5’- 
linked oligo(adenylic acid) triphosphate. Sharma, O.K.; Gos- 
wami, B.B. (Univ. of Colorado, Denver). Proceedings of the 
National Academy of Sciences of the United States of America 
; 78: No. 4, 2221-2224(Apr 1981). 

Extracts of interferon-treated cells synthesize unique 2',5’- 
linked oligo(adenylic acid) 5’-phosphates in the presence of ATP 
and double-stranded RNA. 2’,5’-linked oligo(adenylic acid) 5’-tri- 
phosphate inhibits protein synthesis at nanomolar concentrations by 
activating RNase. We have observed that oligo(adenylic acid) 5’- 
monophosphate and 5’-triphosphate are potent inhibitors of vaccinia 
mRNA methylation in vitro. Both the methylation of the 5’-termi- 
nal guanine at the 7 position and the 2'-O-ribose methylation of the 
penultimate nucleoside are inhibited. Such inhibition of mRNA 
methylation is not due to degradation of the mRNA. Inhibition of 
the requisite modification of the 5’ terminus of mRNA by 2’,5’- 
linked oligo(adenylic acids) may be a mechanism of interferon 
action against both DNA and RNA viruses in which mRNAs de- 
rived from them are capped. 
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21047 Identification of mitochondrial proteins and some 
of their precursors in two-dimensional electrophoretic maps of 
human cells. Anderson, L. (Argonne National Lab., IL). 
Contract W-31-109-ENG-38. Proceedings of the National 
Academy of Sciences of the United States of America ; 78: No. 
4, 2407-2411(Apr 1981). 

A set of at least 30 proteins disappears from the two-dimen- 
sional electrophoretic pattern of human lymphoid cells treated with 
various antimitochondrial agents. This set is similar to the set of 
proteins found in isolated mitochondria (except for the presence of 
actin in the latter group), indicating that the inhibitor effect stops 
production of a majority of mature mitochondrial proteins. Several 
proteins having the characteristics of precursors to the major cyto- 
plasmically synthesized mitochondrial proteins can be observed in 
cells during fast-pulse experiments and in a reticulocyte lysate 
system fed with total lymphoid cell RNA. In the three major in- 
stances of mitochondrial precursor-product processing, the removal 
peptide is quite basic in each case, suggesting that a lysine- or ar- 
ginine-rich terminal sequence may be necessary for initial recogni- 
tion by the mitochondrial protein uptake apparatus. The inhibitor 
effect allows easy identification of a large set of mitochondrial pro- 
teins in two-dimensional maps of various cells, thereby specifying a 
particularly tractable and functionally distinctive subset of the cel- 
lular proteins. The nature and wide scope of the effect support the 
concept of energy-dependent vectorial processing and indicate that 
such a mechanism is generally applicable to the major class of cyto- 
plasmically synthesized mitochondrial proteins in mammalian cells. 


21048 Light modulation of glyceraldehyde-3-phosphate 
dehydrogenase and glucose-6-phosphate dehydrogenase by 
photosynthetic electron flow in pea chloroplasts. Akamba, 
L.M.; Anderson, L.E. (Univ. of Illinois, Chicago). Plant 
Physiology ; 67: No. 2, 197-200(Feb 1981). 

Light activation of NADP-linked glyceraldehyde-3-P dehy- 
drogenase (EC 1.2.1.13) and light inactivation of glucose-6-P dehy- 
drogenase (EC 1.1.1.49) appear to be modulated within pea leaf 
chloroplasts by mediators which are reduced by photosynthetic 
electron flow from the photosystem I reaction center. Dichloro- 
phenyl-1,1-dimethylurea inhibition of this modulation can be com- 
pletely reversed by ascorbate plus 2,6-dichlorophenolindophenol in 
broken chloroplasts, but not in intact chloroplasts. Intact chloro- 
plasts are impermeable to 2,6-dichlorophenolindophenol at pH 7.5. 
Studies on the effect of light in reconstituted chloroplasts with pho- 
tosystem I-enriched particles in the place of whole thylakoids re- 
vealed that photosystem I participants in the light modulation of 
NADP-linked glyceraldehyde-3-P dehydrogenase and of glucose-6- 
P dehydrogenase. 


21049 Retardation of senescence in red clover leaf discs 
by a new antiozonant, N-[2-(2-0xo-2-imidazolidinyl)ethy]]-N’- 
phenylurea. Lee, E.H.; Bennett, J.H.; Heggestad, H.E. (De- 
partment of Agriculture, Science and Education Adminis- 
tration-Agricultural Research, Beltsville, MD). Plant Physi- 
ology ; 67: No. 2, 347-350(Feb 1981). 

Dark-induced senescence in leaf discs from Os-sensitive red 
clover trifoliates (Trifolium pratense L. cv. Pennscott) was marked- 
ly retarded by treatment with N-[2-(2-oxo-1-imidazolidinyl])-ethyl- 
N’-phenylurea (EDU). EDU also protects against acute and chronic 
foliar Os injury when sprayed on intact leaves or supplied to the 
plants through soil application. Senescence retardation was meas- 
ured by time-dependent analyses of chlorophyll, protein, and RNA 
in discs floated on aqueous EDU solutions ranging from 0 to 500 
micrograms per milliliter EDU. Chlorophyll degradation, total pro- 
tein, and nucleic acids were followed over 10-day test periods. 
EDU at 500 micrograms per milliliter (50 milligrams per pot), a 
concentration known to provide optimal protection to intact leaves 
against Os; injury, was most effective in preventing chlorosis and in 
maintaining high concentrations of protein and RNA in the discs. 
In discs treated with 500 micrograms per milliliter EDU 90% of 
the chlorophyll was retained after 10 days in the dark. In contrast, 
lower concentrations (0, 125, and 250 micrograms per milliliter) 
showed the complete loss of chlorophyll or an intermediate retar- 
dation. The intermediate concentrations were similarly less effective 
in maintaining protein and RNA levels in the dark stressed leaf 
discs. It is suggested that EDU retards senescence and mitigates Os 
injury through the induction of specific free radical scavenging en- 
zymes and in sustaining RNA and protein synthesis. 
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21050 Amino acid transport into cultured tobacco cells. I. 
Lysine transport. Harrington, H.M.; Henke, R.R. (Univ. of 
Tennessee, Oak Ridge). Plant Physiology ; 67: No. 2, 373- 
378(Feb 1981). 

Lysine transport into suspension-cultured Wisconsin-38 to- 
bacco cells was observed. Uptake was linear (up to 90 minutes) 
with respect to time and amount of tissue only after 4 to 6 hours 
preincubation in calcium-containing medium. The observed cellular 
accumulation of lysine was againstainst a concentration gradient 
and not due to exchange diffusion. Transport was stimulated by 
low pH and characterized by a biphasic uptake isotherm with two 
K/sub m/ values for lysine. System I (K/sub m/ = 5 x 107° molar; 
V/sub max/ = 180 nanomoles per gram fresh weight per hour) and 
system II (K/sub m/ = 10°* molar; V/sub max/ = 1900 nanomoles 
per gram fresh weight per hour) were inhibited by N-ethylmalei- 
mide and a variety of respiratory inhibitors. This inhibition was not 
due to increased efflux. In antagonism experiments, system I was 
inhibited most effectively by basic amino acids, followed by the 
sulfur amino acids. System I was only slightly inhibited by the neu- 
tral and aromatic amino acids and was not inhibited by the acidic 
amino acids aspartic and glutamic acids. Transport by system II 
was inhibited by all of the tested amino acids (including aspartic 
and glutamic acids) and analogs; however, this system was not in- 
hibited by D-arginine. Neither system was strongly inhibited by D- 
lysine or the lysine analog S-2-aminoethyl-L-cysteine. Arginine was 
shown to be a competitive inhibitor of both systems with values for 
K/sub i/ similar to the respective K/sub m/ values. These studies 
suggest the presence of at least two amino acid permeases in W-38 
tobacco cells. 


21051 Amino acid transport into cultured tobacco cells. 
Il. Effect of calcium, Harrington, H.M.; Berry, S.L.; Henke, 
R.R. (Univ. of Tennessee, Oak Ridge). Plant Physiology ; 67: 
No. 2, 379-384(Feb 1981). 

The effects of calcium ions on lysine transport into cultured 
Wisconsin-38 tobacco cells were examined. In the presence of cal- 
cium, lysine was transported at a relatively low rate for 30 to 40 
minutes followed by a period of increasing rates and subsequent sta- 
bilization at a higher rate after 2 to 3 hours. In the absence of cal- 
cium, transport was uniformly low. Time-dependent stimulation of 
lysine transport rate was observed after the cells had been preincu- 
bated in calcium-containing media. Similar treatments also resulted 
in the stimulated uptake of a variety of other amino acids, organic 
compounds, and sulfate. The stimulation of lysine uptake was ap- 
parently not due to nutrient starvation. Lysine transport was not 
stimulated in a time-dependent fashion by K*, La**, Mg*, or 
Mn**. Cells with stimulated transport rates continued to exhibit 
high rates when washed with calcium-containing media followed 
by transport in calcium-containing media. All other cation wash 
treatments were inhibitory, although magnesium treatments resulted 
in partial preservation of stimulated transport rates. Cycloheximide 
inhibited the calcium/time-dependent stimulation of lysine transport 
and caused the stimulated rate to decay. The initial experimental 
treatments or the culture conditions may represent some form of 
shock that alters the membrane transport mechanism, thus reducing 
transport. The observed calcium/time-dependent stimulation may 
require protein synthesis and represents damage repair. 


21052 Quantitative assay for mutation ia diploid human 
lymphoblasts using microtiter plates. Furth, E.A.; Thilly, 
W.G.; Penman, B.W.; Liber, H.L.; Rand, W.M. (Massachu- 
setts Inst. of Tech., Cambridge). Analytical Biochemistry ; 
110: No. 1, 1-8(1 Jan 1981). 


A microtiter plating technique which eliminates the need for 
soft agar and fibroblast feeder layers to determine the colony-form- 
ing ability of diploid human lymphoblast lines was described. The 
calculation of cloning efficiency is based on the Poisson distribu- 
tion, and a statistical method for calculating confidence intervals is 
presented. This technique has been applied to the comcomitant ex- 
amination of induced mutation at the putative loci for hypoxanthine 
guanine phosphoribosy! transferase, thymidine, kinase, and Na*/K* 
adenosine triphosphatase. 
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21053 Assay for activity of arogenate dehydratase based 
upon the selective oxidation of arogenate. Shapiro, C.L.; 
Jensen, R.A.; Wilson, K.A.; Bowen, J.R. (State Univ. of 
New York, Binghamton). Analytical Biochemistry ; 110: No. 
1, 27-30(1 Jan 1981). 

An improved method of assay is presented for arogenate de- 
hydratase, an enzyme catalyzing the formation of L-phenylalamine 
from L-arogenate. The improvement consists of the inclusion of a 
step in which arogenate is selectively oxidized using potassium per- 
manganate prior to the measurement of phenylalanine. Following 
removal of excess KMnQ,, the phenylalanine present is measured 
fluorometrically under optimal conditions. A convenient qualitative 
test for the completeness of arogenate oxidation in the presence of 
other molecules which are oxidized by KMnO, is described. A rig- 
orous evaluation of phenylalanine measurement by the method re- 
ported here was accomplished by comparison with three other 
methods, including amino acid analysis. 


21054 Pseudo-steady-state approximation for stochastic 
chemical kinetics. Darden, T.A. Berkeley, CA; Univ. of 
California (1979). 168p. University Microfilms Order No. 
80-14,643. 

Thesis (Ph. D.). 

Approximations are developed for a certain class of multi- 
variate continuous time Markov chains. This class of Markov 
chains may be described as those for which one set of the compo- 
nent variables are much larger in magnitude than the remaining 
variables, and for which the jump intensities are density dependent 
in the large variables. The approximation procedure consists of first 
dividing the large variables by a parameter corresponding to the 
ratio of magnitudes of the large variables to the small variables, 
next subtracting the appropriate deterministic limit, and finally mul- 
tiplying the remainder by the square root of the above size ratio 
parameter. It is shown that at this size ratio parameter grows large 
without limit, the rescaled large variables converge weakly, on 
finite time intervals, to a multivariate gaussian diffusion. This ap- 
proximation procedure is also examined from the viewpoint of sin- 
gular perturbation theory for semigroups. Matched asymptotic ex- 
pansions for the semigroup of the Markov chain are developed and 
shown to be valid. These results are applied to stochastic models 
for enzyme kinetics, and in these models the size ratio parameter 
being large corresponds to the excess substrate conditions in 
enzyme kinetics. 


5503 Cytology 
REFER ALSO TO CITATION(S) 21042, 21043, 21050, 21051, 21059 


21055 (UCRL—85757) Quantitative cytokinetic analysis 
reviewed. Gray, J.W. (Lawrence Livermore National Lab., 
CA (USA)). 20 Mar 1981. Contract W-7405-ENG-48. 20p. 
(CONF-810359—1). NTIS, PC A02/MF AOl1. 

From Workshop in biomathematics and cell kinetics; Pacific 
Grove, CA, USA (4 Mar 1981). 

The importance of mathematical analysis in the field of cell 
kinetics is increasing as new experimental tools make apparent the 
complexity of the cytokinetic behavior of all populations. Intuitive 
or casual interpretation of such complex behavior is becoming in- 
creasingly difficult. Thus future cytokinetic understanding will 
almost certainly come from mathematical analysis of careful experi- 
ments and will depend heavily on the degree to which biologists 
and biomathematicians can work together to develop mathematical 
analysis that are biologically reasonable. 


21056 Endogenous type C viral gene expression in cul- 
tures of fetal diploid baboon cells treated with 5’-bromodeox- 
yuridine. Lavelle, G.; Kennel, S.J.; Foote, L.J. (Oak Ridge 
National Lab., TN). Contract W-7405-ENG-26. Virology ; 
110: No. 2, 427-435(30 Apr 1981). 

Cultures of fetal diploid baboon fibroblasts treated with 5- 
bromodeoxyuridine synthesized protein antigenically related to 
baboon endogenous type C viral gag gene product, p28. Radioim- 
munoassays detected p28 antigenic specificities indistinguishable 
from those of purified virus. However, viral RNA-dependent DNA 
polymerase was not detected in culture fluids, and infectious virus 
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was rarely recovered by cocultivation with susceptible heterolo- 
gous cells. Extracellular particles containing p28 were not readily 
detected, further indicating that viral gag gene-coded proteins were 
synthesized independently of whole virus. Normal cultures of the 
same baboon cells exhibited endogenous expression of a glycopro- 
tein antigenically related to BEV gp70, suggesting differential regu- 
lation of the endogenous gag and env gene-coded products. Baboon 
cell cultures exogenously infected with BEV produced extracellular 
particles having viral p28 and gp70 as measured by radioimmunoas- 
says of culture fluids. Since induced cultures have about 10% posi- 
tive cells versus close to 100% for infected culture, the amount of 
p28 per producing cell was about the same in both cell populations. 


21057 Down regulation of specific binding of [20- 
3H]phorbol 12,13-dibutyrate and phorbol ester-induced differ- 
entiation of human promyelocytic leukemia cells. Solanki, V.; 
Slaga, T.J.; Callaham, M.; Huberman, E. (Oak Ridge Na- 
tional Lab., TN). Contract W-7405-ENG-26. Proceedings of 
the National Academy of Sciences of the United States of 
America ; 78: No. 3, 1722-1725(Mar 1981). 

Binding of [20-*H]phorbol 12,13-dibutyrate ({[*H]PDB) to 
intact human promyelocytic leukemia cells susceptible (HL-60) or 
resistant (R-35) to phorbol ester-induced differentiation was charac- 
terized. Specific binding of [*H]PDB to both HL-60 and R-35 cells 
at 37°C reached a maximum within 15 to 20 min. Maximal specific 
(*H]PDB binding to HL-60 cells was followed by a decline (down 
regulation) of radioactivity. This down regulation was temperature 
dependent, because no loss of radiolabel occurred by 1 hr at 4°C. 
The down regulation of bound [*H]PDB seen in HL-60 cells at 
37°C was not observed with R-35 cells. Prior exposure of the HL- 
60 cells but not of R-35 cells to 1 uM phorbol 12-myristate 13-ace- 
tate for 90 min at 37°C caused a marked reduction in the specific 
binding of [*H]PDB. When [*H]PDB binding was carried out at 
4°C, [SH]PDB bound to both cell types in a rapid, specific, and re- 
versible manner. At equilibrium, HL-60 and R-35 cells were found 
to contain almost the same number of binding sites, which had dis- 
sociation constants of about 50 nM, indicating that the failure of R- 
35 cells to undergo PDB-induced differentiation was not associated 
with any change in the affinity or in the number of [*H]PDB bind- 
ing sites. These results indicate that the down regulation of specific 
[?H]PDB binding may be a crucial early event in the control of 
phorbol ester-induced terminal differentiation in HL-60 cells. Fur- 
thermore, we suggest that such down regulation may be involved 
in other cellular and biochemical effects of phorbol diester tumor 
promoters. 


5504 Genetics 
REFER ALSO TO CITATION(S) 21047, 21056 


21058 Amino acid sequence of the gene 0.3 protein of 
bacteriophage T7 and nucleotide sequence of its mRNA. 
Dunn, J.J.; Elzinga, M.; Mark, K.K.; Studier, F.W. (Brook- 
haven National Lab., Upton, NY). Journal of Biological 
Chemistry, The ; 256: No. 5, 2579-2585(10 Mar 1981). 

The amino acid sequence of purified gene 0.3 protein of T7, 
the protein responsible for overcoming host restriction, has been 
determined. The nucleotide sequence of the 0.3 RNA, the messen- 
ger RNA that codes for both the 0.3 protein and the gene 0.4 pro- 
tein, a T7 protein of unknown function, has also been determined. 
The 0.3 RNA is 578 nucleotides long, 509 of which are used to 
code for the 2 proteins. The coding sequences do not overlap, but 
the termination codon for the 0.3 protein and the presumed initi- 
ation codon for the 0.4 protein do overlap in the sequence 
UAAUG. The 0.3 protein is very acidic: 34 of its 116 amino acids 
are aspartic or glutamic acid and only 6 are arginine or lysine. The 
0.3 protein contains no cysteine. The nucleotide sequence predicts 
that the 0.4 protein consists of 50 amino acids and contains no histi- 
dine or proline. The effects of different mutations indicate that a 
protein which contains only the first 87 amino acids of the 0.3 pro- 
tein is unable to prevent host restriction in vivo; one that contains 
the first 93 amino acids has weak function; and one that has the 
first 94 amino acids is fully able to prevent host restriction. The ap- 
parently critical 94th amino acid is tryptophan. The mutant 0.3 pro- 
teins that contain 87 or more amino acids appear to be reasonably 
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stable in vivo, but those that contain 78 or fewer are apparently too 
unstable to have been observed by gel electrophoresis. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 21057, 21103, 21117 


21059 Restoration of normal appearance, growth behavy- 
ior, and calcium content to transformed 3T3 cells by magne- 
sium deprivation. Rubin, H.; Vidair, C.; Sanui, H. (Univ. of 
California, Berkeley). Contract AT03-79EV10277. Proceed- 
ings of the National Academy of Sciences of the United States 
of America ; 78: No. 4, 2350-2354(Apr 1981). 

A spontaneously transformed clone was isolated from repeat- 
edly passaged BALB/c 3T3 cells. The transformed cells were 
rounded or slender and elongated, were randomly arranged in an 
overlapping pattern, grew to high cell density, and had a low re- 
quirement for serum. The rates of multiplication and DNA synthe- 
sis of the nontransformed and the transformed lines were reduced 
for several days by drastic reduction in the Mg** concentration of 
the medium, but the rate of DNA synthesis in the Mg** -deprived 
cultures increased after 6 to 8 days, suggesting an adaptation of the 
cells or a change in local environment. When maintained in very 
low Mg” concentrations the transformed cells assumed the appear- 
ance and arrangement of nontransformed cells within 1 day. The 
rate of DNA synthesis in the transformed cultures in 1.0 mM Mg** 
was independent of serum concentration. After 3 days of Mg** de- 
privation, however, the rate of DNA synthesis became highly de- 
pendent on both serum concentration and population density, thus 
resembling the growth behavior of nontransformed cells. Neither 
deprivation of K* or Ca** nor addition of dibutyryl cyclic AMP 
produced these effects. The Mg** contents of nontransformed and 
transformed cells in physiological concentrations of Mg** were sim- 
ilar and only slightly reduced by incubation for 4 days in Mg** - 
deficient medium. In 1.0 mM Mg”, the Ca® content of the non- 
transformed cells was ~ 3 times higher than that of the trans- 
formed cells. After incubation in Mg” -deficient medium, the Ca** 
contents of both cell types increased; that of the transformed cells 
slightly exceeded that of the nontransformed cells in Mg** -suffi- 
cient medium. The results show that Mg* -deprived transformed 
cells closely resemble nontransformed cells in appearance, require- 
ment for serum, response to cell population density, and Ca®* con- 
tent. 


21060 Culturing microscopic stages of Macrocystis pyri- 
fera (phaeophyta) in aquil, a chemically defined medium. 
Kuwabara, J.S.; North, W.J. (California Inst. of Tech., 
Pasadena). Contract AC03-76ET2000. Journal of Phycology ; 
16: No. 4, 546-549(Dec 1980). 

Requirements of Macrocystis pyrifera (L.) C.A. Agardh 
(giant kelp) for nine nutrient elements (N, P, Mn, Fe, Co, Cu, Zn, 
Mo, I) were established by batch culturing settled spores, through 
the gametophytic phase, to production of embryonic sporophytes in 
Aquil, a chemically defined, artificial seawater medium. The ulti- 
mately successful medium resulted from ten sequential culturing 
series, applying an optimization technique to improve each succeed- 
ing formulation. 


21061 Effect of nitrogen supply on nitrogen content and 
growth rate of juvenile Macrocystis pyrifera (phaeophyta) 
sporophytes. Wheeler, P.A.; North, W.J. (California Inst. of 
Tech., Pasadena). Contract AC03-76ET2000. Journal of 
Phycology ; 16: No. 4, 577-582(Dec 1980). 

The effect of nitrogen supply on nitrogen content and 
growth rate of juvenile Macrocytis pyrifera (L.) C. A. Agardh 
sporophytes was studied in two types of experiments: growth in 
continuously flowing mixtures of deep (nutrient-rich) and surface 
(nutrient-poor) seawater, and growth in batch cultures with alter- 
nate 7 to 10 day periods in deep and surface water. In the continu- 
ous flow experiments, the nitrogen content of the plants increased 
with the increased concentration of nitrate in the seawater. In the 
batch culture experiments, a lag period of 3 to 7 days often oc- 
curred before changes in the nitrogen supply were reflected in cor- 
responding changes in the nitrogen content of the plants. Growth 
rates were a linear function of tissue nitrogen which varied between 
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1 to 3% dry weight. Saturation of growth rate as a function of 
tissue nitrogen did not occur, although tissue nitrogen levels did 
saturate as a function of external nitrate supply. Juvenile M. pyri- 
fera sporophytes do not appear to store nitrogen. Total nitrogen 
varies from 1 to 6% dry weight in Laminariales and Fucales, but 
only some species of Laminaria appear to accumulate large pools of 
surplus nitrogen. 


5506 Medicine 


REFER ALSO TO CITATION(S) 21104 


21062 (BNL—29414) Comparison of particle-radiation- 
therapy modalities. Fairchild, R.G.; Bond, V.P. (Brookhaven 
National Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CHO00016. 42p. (CONF-810139—1). NTIS, PC A03/MF 
AOl. 

From Tokyo Medical Society: meeting on neutron capture 
therapy; Tokyo, Japan (30 Jan 1981). 

The characteristics of dose distribution, beam alignment, and 
radiobiological advantages accorded to high LET radiation were 
reviewed and compared for various particle beam radiotherapeutic 
modalities (neutron, Auger electrons, p, 7, He, C, Ne, and Ar 
ions). Merit factors were evaluated on the basis of effective dose to 
tumor relative to normal tissue, linear energy transfer (LET), and 
dose localization, at depths of 1, 4, and 10 cm. In general, it was 
found that neutron capture therapy using an epithermal neutron 
beam provided the best merit factors available for depths up to 8 
cm. The position of fast neutron therapy on the Merit Factor 
Tables was consistently lower than that of other particle modalities, 
and above only “Co. The largest body of clinical data exists for 
fast neutron therapy; results are considered by some to be encour- 
aging. It then follows that if benefits with fast neutron therapy are 
real, additional gains are within reach with other modalities. 


21063 (ORNL/TM—7685) Nuclear medicine technology 
progress report for quarter ending December 31, 1980. 
Knapp, F.F. Jr. (Oak Ridge National Lab., TN (USA)). 
May 1981. Contract W-7405-ENG-26. 21p. NTIS, PC A02/ 
MF AOI. 

A method was developed for the synthesis of terminal ha- 
loalkyl (X-R)-substituted selenium (Se)- and tellurium (Te)-long- 
chain fatty acids. Several iodinated Se- and Te-fatty acids have 
now been prepared including the iodinated analog of methyl-9- 
THDA, methyl-17-iodo-9-telluraheptadecanoic acid [I-(CH2)s-Te- 
(CH2};-COOCHs]. A principal goal is the preparation and biologi- 
cal evaluation of the '**I-labeled fatty acids. Osmium-191 was pro- 
duced for the first time in the High Flux Isotope Reactor (HFIR) 
and supplied to collaborators for patient studies with the /sup 
191m/Ir daughter obtained from the **'Os — /sup 191m/Ir gener- 
ator system. The /sup 191m/Ir is an excellent isotope for first-pass 
radionuclide angiographic evaluation of ventricular ejection frac- 
tion, intracardiac shunts, and a variety of other clinical applications. 
The factors affecting '*'Os production are being investigated and 
improvements in the generator are in progress. In a new coopera- 
tive program, /sup 117m/Sn has been produced in the HFIR and 
supplied to investigators to investigate the mechanism of labeling of 
red blood cells (rbc) with /sup 117m/SnClk for performing rbc 
volume measurements, and gated blood pool imaging studies. La- 
beling is efficient (70%), and the /sup 117m/Sn is strongly bound 
to the cells. The attractive emission properties and moderate physi- 
cal half-life of /sup 117m/Sn suggest that /sup 117m/Sn-labeled rbc 
ejection fraction measurements could be very useful if high specific 
activity /sup 117m/Sn can be produced. Five production runs of 
"C-labeled amino acids were made in conjunction with the Oak 
Ridge Associated Universities (ORAU). These agents were evaluat- 
ed for tumor localization, pancreas imaging, and brain scanning in 
patients and included ''C-DL-valine, ''C-DL-tryptophan, and ''C- 
l-aminocyclobutanecarboxylic acid (''C-ACBC). (ERB) 


21064 Physics of cancer therapy with negative pions. 
Richman, C. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Medical Physics ; 8: No. 3, 
273-291(May 1981). 

The introduction of negative pions into cancer therapy has 
required the construction of large new proton accelerators together 
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with special magnetic systems to form and direct the pion beam to 
a patient. A summary is presented of the fundamental properties of 
pions and of the methods used to study the therapeutic beams. The 
dosimetry of these beams requires the use of the older techniques as 
well as new methods for determining the different LET compo- 
nents. The data for a number of beams is given and the utilization 
of this data in treatment planning is reviewed. An important prob- 
lem for therapy is the behavior of inhomogeneities in the pion 
beam, and experimental methods are described which illuminate 
this problem. The studies of the effects of inhomogeneities in a 
beam point the way toward fruitful comparisons with the comput- 
erized treatment planning codes known as PION-1 and PIPLAN. A 
useful step in treatment is the verification of doses in patients 
during therapy. For this purpose the new methods for measuring 
the high LET doses in patients are described as well as a timing 
measurement for checking the stopping effect of the tissues as ob- 
tained from the CT scans. 


21065 Ruthenium-97 hepatobiliary agents for delayed 
studies of the bilary tract I: Ru-97 PIPIDA: concise commu- 
nication. Schachner, E.R.; Gil, M.C.; Atkins, H.L.; Som, P.; 
Srivastava, S.C.; Badia, J.; Sacker, D.F.; Fairchild, R.G.; 
Richards, P. (Brookhaven National Lab., Upton, NY). Con- 
tract AC02-76CH00016. Journal of Nuclear Medicine ; 22: 
No. 4, 352-357(Apr 1981). 

Failure of early diagnosis of biliary atresia results in the de- 
velopment of cirrhosis and death. Commonly used hepatobiliary 
agents are not ideal for follow-up studies because of their unfavor- 
able physical properties or short half-life. The excellent physical 
properties of Ru-97 should overcome these limitations. Therefore, 
Ru-97 PIPIDA (N,a-(p-isopropy! acetanilide) iminoacetic acid) is 
being investigated as a potential hepatobiliary agent that would 
allow an improved diagnosis of the disease. Ruthenium-97 PIPIDA 
and Tc-99m PIPIDA showed similar blood clearance rates in dogs. 
Ru-97 PIPIDA scintigrams in dogs showed early uptake in liver 
and gallbladder and slow excretion through the gastrointestinal 
tract. Biodistribution studies were performed in normal rats and rats 
with biliary obstruction. The findings suggest that Ru-97 PIPIDA 
should be useful for delayed studies ( 1 to 3 days) of the biliary 
tract. 


21066 Imaging the primate adrenal medulla with ['**I] 
and ['*'I] metaiodobenzylguanidine: concise communication. 
Wieland, D.M.; Brown, L.E.; Tobes, M.C.; Rogers, W.L.; 
Marsh, D.D.; Mangner, T.J.; Swanson, D.P.; Beierwaltes, 
W.H. (Univ. of Michigan, Ann Arbor). Contract EY-76-S- 
02-2031. Journal of Nuclear Medicine ; 22: No. 4, 358- 
364(Apr 1981). 

An evaluation of radioiodinated meta-iodobenzylguanidine 
(m-IBG) as an adrenomedullary imaging agent is reported in 15 
rhesus monkeys. Scintiscans of the monkey adrenal medulla have 
been obtained with ['*°I]- and [m-'*']IBG at 2 to 6 days after injec- 
tion. The imaging superiority of m-IBG over its positional isomer, 
para-iodobenzylguanidine (p-IBG), is documented in both dogs and 
monkeys. Administration of reserpine, a depletor of catecholamine 
stores, markedly lowers the [m-'*'I]-IBG content of the dog adren- 
al medulla, but the adrenergic blocking agents phenoxybenzamine 
and propanolol have no effect. Subcellular fractionation of the 
dog's adrenal medullae reveals that m-IBG is sequestered mainly in 
the chromaffin storage granules. The results of this study suggest 
that radioiodinated m-IBG, previously reported to image the pri- 
mate myocardium, also merits evaluation as a clinical radiopharma- 
ceutical for the adrenal medulla. 


21067 Remote, semiautomated production of F-18-labeled 
2-deoxy-2-fluoro-D-glucose. Barrio, J.R.; MacDonald, N.S.; 
Robinson, G.D. Jr.; Najafi, A.; Cook, J.S.; Kuhl, D.E. 
(Univ. of California, Los Angeles). Contract AM03-76- 
SF00012. Journal of Nuclear Medicine ; 22: No. 4, 372- 
375(Apr 1981). 

A routine production system for 2-deoxy-2-['*F]fluoro-D- 
glucose (2-'*FDG) for medical use is presented. The method in- 
volves the preparation of F-18-labeled F, by the 7°Ne(d,a)'*F reac- 
tion, subsequent fluorination of 3,4,6-tri-O-acetyl-D-glucal, purifica- 
tion, and hydrolysis of the appropriate diastereoisomer to obtain 2- 
'SFDG. These operations are performed using a completely 
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remote, semiautomatic system. There have been no failures in more 
than 220 consecutive production runs. Currently, two preparations 
per day of 15 to 25 mCi of 2-'*FDG are routinely performed, with 
a radiochemical purity, measured by TLC, in excess of 95% and 
with less than 1 mR radiation exposure to the chemist. Reaction 
conditions, operational variables, and systems are described in 
detail. 


21068 Shielded synthesis system for production of 2- 
deoxy-2-[ '*F ]fluoro-D-glucose. Fowler, J.S.; MacGregor, 
R.R.; Wolf, A.P.; Farrell, A.A.; Karlstrom, K.I.; Ruth, T.J. 
(Brookhaven National Lab., Upton, NY). Journal of Nuclear 
Medicine ; 22: No. 4, 376-380(Apr 1981). 

A remotely operated, shielded synthesis sytems for the pro- 
duction of 2-deoxy-2-['*F]fluoro-D-glucose (‘*FDG) for clinical 
studies has been developed. Using this system, 25 mCi of '*FDG 
are produced at the end of a 60-min synthesis from ~ 300 mCi of 
F-18 (total F-18 recovered from the target at the end of bombard- 
ment). The fractional distribution of F-18 among various compo- 
nents of the synthesis system has been measured. This yield of 
18FDG (25 mCi) is ample for two consecutive human studies in 
house or for shipment to collaborating institutions within a 2-h 
(door to door) radius. 


21069 Indium-111-labeled human platelets: improved 
method, efficacy, and evaluation. Thakur, M.L.; Walsh, L.; 
Malech, H.L.; Gottschalk, A. (Yale Univ., New Haven, 
CT). Contract EY-76-S-02-4078. Journal of Nuclear Medi- 
cine ; 22: No. 4, 381-385(Apr 1981). 

An improved method for labeling human platelets with In- 
111 oxine is described. The method used modified Tyrode's solu- 
tion (MTS) as a labeling medium and allowed 86 +- 7% incorpora- 
tion of In-111 into platelets, which upon stimulation with ADP ag- 
gregated 66 +- 15% of control platelets. This compared favorably 
with the 5% radioactivity uptake in plasma and the 36 and 55% 
aggregability of platelets labeled in saline and citrated saline, re- 
spectively. The influence of parameters affecting the platelet aggre- 
gability were examined. The studies revealed that excess of oxine 
(50 wg oxine/1.6 x 10° platelets in 1 ml MTS), and centrifugation at 
greater than 1000 g, reduced platelet aggregability. Excess of oxine 
also caused a dose-dependent release of In-111 from platelets la- 
beled either in MTS or in plasma, but 4 millimol EDTA did not. 
Release of In-111 upon aggregation of platelets labeled in either 
medium was negligible. 


21070 In vivo neutron activation analysis: State of the art 
and future prospects. Cohn, S.H. (Medical Research Center, 
Brookhaven National Laboratory, Upton, New York). 
Medical Physics ; 8: No. 2, 145-154(Mar 1981). 

From the inauspicious beginning arising in the aftermath of a 
reactor accident in 1957, in vivo analysis of body elements by neu- 
tron activation has become an important tool in medical research. 
In particular, it provides a much needed means to make quantita- 
tive assessments of body composition of human beings in vivo. The 
data are useful both for basic physiological understanding and for 
diagnosis and management of a variety of diseases and disorders. 
The paper traces the development of the in vivo neutron activation 
technique in the past quarter of a century from basic systems to the 
present state of the art facilities, and discusses the advantages and 
disadvantages of the various systems. A scan of some of the numer- 
ous clinical applications that have been made of this technique re- 
veals the broad potentialities of in vivo neutron activation. The 
paper also considers alternative routes of future development and 
raises some of the questions now faced in making the techniques 
more widely available to both medical practitioners and medical in- 
vestigators. 


21071 Radiation chemistry of high-energy carbon, neon, 
and argon ions: integral yields from ferrous sulfate solutions, 
Christman, E.A. (Rutgers-the State Univ., New Brunswick, 
NJ); Appleby, A.; Jayko, M. Radiation Research ; 85: No. 3, 
443-457(Mar 1981). 

Chemical yields of Fe** have been measured from FeSO, so- 
lutions irradiated in the presence and absence of oxygen with 
carbon, neon, and argon ions from the Berkeley Bevalac facility. 
Maximum ion energies were, respectively, about 375, 520, and 445 
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MeV/amu. G(Fe**) decreases with increasing beam penetration 
and with increasing atomic number of the incident ion. The results 
are compared with current theoretical expectations of the behavior 
of these particles in an aqueous absorber. The chemical yields are 
consistently higher than theoretically predicted, by amounts vary- 
ing from <6.2% (carbon ions) to <13.2% (argon ions). The addi- 
tional yields are possibly attributable to fragmentation of the pri- 
mary particle beams. 
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REFER ALSO TO CITATION(S) 19925, 21058, 21075 


21072 Influence of corrinoid antagonists on methanogen 
metabolism. Kenealy, W.; Zeikus, J.G. (Univ. of Wisconsin, 
Madison). Journal of Bacteriology ; 146: No. 1, 133-140(Apr 
1981). 

Iodopropane inhibited cell growth and methane production 
when Methanobacterium thermoautotrophicum, Methanobacterium 
formicicum, and Methanosarcina barkeri were cultured on H2-COz. 
Iodopropane (40 uM) inhibited methanogenesis (30%) and growth 
(80%) when M. barkeri was cultured mixotrophically on H2-CO>- 
methanol. The addition of acetate to the medium prevented the ob- 
served iodopropane-dependent inhibition of growth. Cultivation of 
M. barkeri on He-COs-methanol in bright light also inhibited 
growth and methanogenesis to a greater extent in the absence than 
in the presence of acetate in the medium. Acetate was the only or- 
ganic compound examined that prevented iodopropane-dependent 
inhibition of one-carbon metabolism in M. barkeri. The effect of io- 
dopropane and acetate on the metabolic fates of methanol and 
carbon dioxide was determined with *C tracers when M. barkeri 
was grown mixotrophically on H2-CO2-methanol. The corrinoid an- 
tagonists, light and iodopropane, appeared most specific for meth- 
anogen metabolic reactions involved in acetate synthesis from one- 
carbon compounds and acetate catabolism. 


21073 Primary production and biovolume of various pho- 
totrophic plankton size fractions in three southeastern United 
States reservoirs. Tison, D. (Rensselaer Polytechnic Inst., 
Troy, NY); Wilde, E.W. Contract AC09-76SR00001. Ap- 
plied and Environmental Microbiology ; 41: No. 4, 1055- 
1059(Apr 1981). 

Plankton size classes of < 3 um consisting largely of unicel- 
lular cyanobacteria accounted for 15 to 40% of the total primary 
production and generally represented < 5% of the total phototro- 
phic plankton biovolume in three South Carolina reservoirs. 


21074 Purification of the gene 0.3 protein of bacterio- 
phage T7, an inhibitor of the DNA restriction system of Es- 
cherichia coli. Mark, K.K.; Studier, F.W. (Brookhaven Na- 
tional Lab., Upton, NY). Journal of Biological Chemistry, 
The ; 256: No. 5, 2573-2578(10 Mar 1981). 

The gene 0.3 protein of bacteriophage T7 prevents the DNA 
restriction system of Escherichia coli from interfering with T7 in- 
fection. A mutant strain of T7 that greatly overproduces the 0.3 
protein has been constructed and used for purification of this pro- 
tein. The 0.3 protein was found to be extremely acidic and can be 
separated from virtually all other proteins of the infected cell by 
chromatography on DEAE-cellulose. Residual contaminating pro- 
teins and nucleic acids can be removed by gel filtration, but an 
even simpler final purification is possible, because under appropriate 
conditions the 0.3 protein is soluble in high concentrations of eth- 
anol. Thus, a simple, essentially two-step purification can produce 
about 50 mg of pure 0.3 protein from 30 liters of culture. The puri- 
fied protein appears to be a dimer of identical subunits. As expected 
from its known function during infection, the purified 0.3 protein 
inhibits the nuclease and ATPase activities of partially purified Eco 
B, the DNA restriction enzyme of E. coli B, but it does not inter- 
fere with several different type II restriction endonucleases tested. 
The inhibition of Eco B appears to require stoichiometric rather 
than catalytic amounts of 0.3 protein. 
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21075 Trachelomonas hispida var. coronata (Euglenophy- 
ceae). III. Envelope elemental composition and mineraliza- 
tion. West, L.K. (Univ. of Tennessee, Knoxville); Walne, 
P.L.; Bentley, J. Contract W-7405-ENG-26. Journal of Phy- 
cology ; 16: No. 4, 582-591(Dec 1980). 

This report is the first direct demonstration of Mn deposition 
in envelopes (loricas) of Trachelomonas in culture. The envelopes 
of Trachelomonas hispida var. coronata Lemm. were analyzed for 
elemental composition by x-ray fluorescence spectrometry (XRF), 
atomic absorption spectrophotometry (AA), and electron micro- 
scopic, energy-dispersive x-ray spectroscopy (EM-EDS). The enve- 
lopes contained extensive deposits of manganese (20 to 60 wt. %) 
and lesser amounts of Si, Ca and either Ba or Ti, the last three to- 
gether totalling less than 5% by weight. The average amount of 
Mn per envelope was estimated at 1.5 x 10~'® g. Traces of Na, K, 
P, S and Cl were also detectable. Biomineralization of envelopes 
was studied by comparison of envelope substructure and composi- 
tion in lightly colored, golden and dark brown envelopes that were 
isolated by micromanipulation, processed individually or in groups, 
and analyzed by SEM, TEM, EM-EDS, and scanning transmission 
EM-EDS (STEM-EDS). Dark envelopes were thicker (1 to 4m), 
more ornate and less porous than light envelopes, but the ultra- 
structure of the two was similar. In both types of envelopes, distri- 
bution and thickness of Mn-containing fibrillar to needle-like micro- 
crystallites were similar. However, dark envelopes contained a 
greater density of granular deposits around the needlelike micro- 
crystallites than did light envelopes. Dark envelopes contained 2 to 
40 times more Mn than did light envelopes, but since envelope mass 
is proportionately greater, Mn concentrations were similar. Results 
suggest that the extent of mineralization depends upon the amount 
of mucilage secreted. Biomineralization studies with Trachelomonas 
offer the rare advantage that mineral deposition occurs extracellu- 
larly, and not within membrane-bound compartments as in many 
other unicellular model systems. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 20693, 21042, 21045, 21065, 21066, 21067, 
21104 
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REFER ALSO TO CITATION(S) 21039, 21123 


21076 (DOE/ER/10717—1) Selection and breeding of 
corn to enhance associative bacterial nitrogen fixation. Ela, 
S.W.; Anderson, M.A.; Brill, W.J. (Wisconsin Univ., Madi- 
son (USA). Dept. of Bacteriology). 1980. Contract AC02- 
—!, 10p. (CONF-801256—1). NTIS, PC A02/MF 


From 4. international symposium on nitrogen fixation; Can- 
berra, Australia (Dec 1980). 

We have increased, through screening and breeding, the abil- 
ity of corn (maize, Zea mays L.) to support bacterial nitrogen fix- 
ation in or on corn roots. Isotopic N fixed from ‘Nz was found on 
the roots. Even though the nitrogen-fixing association depends on 
germ plasm from tropical corn, the activity can be bred into corn 
currently used in midwestern United States agriculture. 
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REFER ALSO TO CITATION(S) 19908, 20774, 20776, 20777, 20777, 20784, 
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20879, 20900, 20901, 20906, 20906, 20907, 20908, 20908, 20909, 20912, 20919, 
20921, 20921, 20930, 20930, 20932, 20934, 21009, 21016, 21017, 21017, 21064, 
21065, 21066, 21114 


21077 (CONF-780422—(Vol.1), pp 755-782) Normal di- 
etary levels of radium-226, radium-228, lead-210, and poloni- 
um-210 for man, Holtzman, R.B. (Argonne National Lab., 
IL). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

A review of the literature and the results of some recent 
measurements on the levels in man’s diet of the naturally occurring 
radionuclides ?*®Ra, ?**Ra, **°Pb, and ?"°Po are presented. Intakes 
in other countries are similar to those in the United States, but in 
localized populations the **°Ra intake can be 8 or more pCi/day. 
The few data on ***Ra show that intake of this nuclide is about 
80% that of **Ra except in monazite areas where intakes of up to 
160 pCi ***Ra/day are reported. Drinking water contributes less 
than 5% to daily intake except in special areas. For **°Pb, higher 
levels have been noted for Germany and the Union of Soviet So- 
cialist Republics than for the United States. Persons in the Arctic 
who consume reindeer or caribou meat may ingest 7!°Pb at the rate 
of 10 to 40 pCi/day. Normal dietary levels of 7"°Po are about 20 to 
30% higher than those of ?!°Pb, except in the Arctic. The levels of 
these nuclides in classes of foods are compared to show that the 
higher levels observed in certain diets are due to the levels in par- 
ticular foods. Because of the high levels of 7*°Pb intake in Japan, 
total skeletal dose rates in that country are estimated to be more 
than twice those in the United States. The use of dietary intake for 
estimating metabolic parameters, such as intestinal absorption of 
226Ra and !°Pb, is discussed. 


21078 (CONF-780422—(Vol.1), pp 783-799) Thorium in 
human tissues. Wrenn, M.E. (New York Univ., NY); Singh, 
N.P.; Ibrahim, S.A.; Cohen, N.; Saccomanno, G. 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The human tissue contents of natural alpha-emitting isotopes 
of thorium (?7*Th, 7°°Th, and 7°*Th) were determined in six sets of 
samples from Colorado and two lung samples from New York. 
Lung, lymph nodes from lung, liver, kidney, spleen, and bone were 
obtained at autopsy, and radiochemical analyses were made. Thor- 
ium-230 and ***Th are distributed similarly in the body, with major 
amounts present in bone (60%), followed by lung (20%) and lymph 
nodes (6%). Concentration decreased in the order lymph nodes > 
lung > bone > liver, kidney, and spleen. Thorium-228 is found 
primarily in bone (95%), and concentration decreases in the order 
lymph nodes > bone > lung > liver, kidney, and spleen. For all 
isotopes the median ratio of concentration in lymph nodes to lung 
was about 15. Thorium-230 was significantly increased in lung and 
skeleton samples from an underground hard-rock miner. 


21079 (CONF-780422—(Vol.1), pp 800-809) Natural ra- 
dioactivity in Indian foodstuffs. Lalit, B.Y.; Ramachandran, 
T.V. (Bhabha Atomic Research Centre, Bombay, India). 
1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

This paper presents results of gamma spectroscopic meas- 
urements of natural radioisotopes in some foodstuffs that form the 
principal ingredients of a composite Indian diet. A brief description 
of sampling and measurement procedures is given, along with the 
natural radioactivity from “°K, ?**Ra, and ?*°Th. The assessment of 
daily intakes of these isotopes was made on the basis of average 
daily intake of foodstuffs for the people of Bombay and its envi- 
rons. The average daily intakes of ?*°Ra, ?*Th, and “°K were 3.8, 
3.6, and 1960 pCi, respectively, for the period from 1970 to 1974. 


21080 (CONF-780422—(Vol.1), pp 832-838) Radium and 
thorium with barium in micronodules of cattle thyroids. Van 
Middlesworth, L. (Univ. of Tennessee, Memphis). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Radium isotopes were found concentrated in thyroid glands 
of cattle. The incidence of measurable radium varied from 80% to 
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less than 0.1% in thyroids from different abattoirs. The radium was 
concentrated in microscopic bodies containing predominantly 
barium and sulfur and lying within the storage of thyroglobulin, ad- 
jacent to follicular cells. Some thyroid cells may receive biological- 
ly significant doses of alpha radiation from these sources. 


21081 (CONF-780422—(Vol.1), pp 839-853) Radiation 
exposure from radium-226 ingestion. Keefer, D.H.; Fenyves, 
yr (Univ. of Texas, Dallas). 1980. NTIS, PC A99/MF 
AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The contribution of radium to total radiation exposure result- 
ing from the consumption of natural levels of ***Ra in several 
public water supplies in an Oklahoma county was determined. A 
pilot-level study of total dietary intake indicated that the culinary 
use of water anomalously high in radium and the consumption of 
water-based beverages contributed significantly to radiation expo- 
sure. The mean dietary intake of ***Ra was 20.6 pCi/day in one 
community and resulted in an estimated bone dose of 310 mrem/ 
year. 


21082 (CONF-780422—(Vol.2)) Natural radiation envi- 
ronment III. Gesell, T.F.; Lowder, W.M. (eds.). (Depart- 
ment of Energy, Oak Ridge, TN (USA). Technical Informa- 
tion Center). 1980. 900p. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Separate abstracts were prepared for the 52 research papers 
presented at this symposium in April 1978. The major topics in this 
volume deal with penetrating radiation measurements, radiation sur- 
veys and population exposure, radioactivity in the indoor environ- 
ment, and technologically enhanced natural radioactivity. (KRM) 


21083 (CONF-780422—(Vol.2), pp 855-881) Exposure to 
cosmic-ray neutrons at commercial jet aircraft altitudes. 
Hewitt, J.E. (National Aeronautics and Space Administra- 
tion, Moffett Field, CA); Hughes, L.; McCaslin, J.B.; Smith, 
A.R.; Stephens, L.D.; Syvertson, C.A.; Thomas, R.H.; 
Tucker, A.B. 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The growth of commercial jet aviation has increased the ex- 
posure of passengers and crews to secondary cosmic-ray radiation 
at high altitudes. Starting in 1974 the National Aeronautics and 
Space Administration - Ames Research Center has sponsored a pro- 
gram to measure, with several types of detectors, the flux, absorbed 
dose, and energy spectrum of the neutron component of this radi- 
ation field. The neutron energy spectrum has been measured with a 
complete set of Bonner spheres as well as with other energy-sensi- 
tive threshold detectors. Flights at an altitude of 12.5 km at 20°N 
and 40°N latitudes show the derived energy spectra to be in gener- 
al agreement with previous work. Comparison of measured and 
theoretical energy spectra is presented in this paper. 


21084 (CONF-780422—(Vol.2), pp 1072-1076) Study of 
genetic effects in plants induced by natural radioactivity in 
southwest France. Delpoux, M. (Universite Paul Sabatier, 
Toulouse, France); Fabries, M.; Faure, F.; Dulieu, H.; 
Leonard, A.; Dalebroux, M. 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Southwest France has a number of radioactive areas with an 
average background rate ranging between 1 and 30 prads/h. Refer- 
ence response curves were established for the a:*/a; a2*/az system 
of tobacco in the artificially radioactive site of the French Atomic 
Energy Commission at Cadarache ('*’Cs); the response was found 
to be linear between 10 pzrads/h (background) and | rad/h. The re- 
sponse of the system, together with that of the waxy system in 
Barley, was then studied over natural uranous sites in the Permian 
Basin of Lodeve (Herault) and the area of Lagravette (Aude). 


21085 (CONF-780422—(Vol.2), pp 1107-1115) Results 
of a national survey on natural radioactivity in Italy. Scioc- 
chetti, G.; Scacco, F. (Comitato Nazionale per |’Energia 
Nucleare, Rome, Italy). 1980. NTIS, PC A99/MF AO1. 
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From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

In this paper data are reported on the natural radiation envi- 
ronments in Italian mines and spas. The survey and relevant inter- 
nal exposure assessment indicated that large groups of persons are 
chronically exposed to nonnegligible levels of radon and daughter 
products, which are always present in variable concentrations. 
Since the radiological environment of the spa is similar to that of 
mine one, there is the possibility of comparing two population 
groups living in different conditions, but similarly exposed, to 
evaluate the synergistic factors, if any. 


21086 (CONF-780422—(Vol.2), pp 1116-1144) Age-, 
sex-, and weight-dependent dose patterns due to inhaled natu- 
ral radionuclides. Hofmann, W.; Steinhaeusler, F.; Pohl, E. 
(Univ. of Salzburg, Austria). 1980. NTIS, PC A99/MF AO1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Calculations of doses due to inhaled radionuclides are in gen- 
eral based on the lung model of the International Commission on 
Radiological Protection (ICRP) Task Group on Lung Dynamics. 
All its parameters, including the pathways to other organs, refer to 
an adult reference man and are also averaged for the differences in 
sex and weight. At first age-depent lung models were developed by 
using feasible theoretical considerations as well as experimental data 
for the postnatal growth of the respiratory tract. On the basis of 
these age-dependent models, the regional particle deposit‘on for the 
short-lived decay products of ?*?Rn and *°Rn was then calculated 
since these radionuclides occur everywhere in the environment, 
outdoors as well as indoors. The mean doses for the various parts 
of the respiratory tract and for other organs show a maximum at 
the age of about six years. These doses are more than twice as high 
as for an adult for most of the organs and tissues. The half-life of 
the clearance time for the absorption of decay products from the 
alveolar region into the blood was found to be about 1 h, which is 
in contradiction to the ICRP retention model. Furthermore, it was 
shown that for precise dose calculations the differences in sex and 
weight have to be considered as well. 


21087 (CONF-780422—(Vol.2), pp 1145-1162) Distribu- 
tion pattern of radon and daughters in an urban environment 
and determination of organ-dose frequency distributions. 
Steinhaeusler, F. (Univ. of Salzburg, Austria); Hofmann, 
W.; Pohl, E.; Pohl-Rueling, J. 1980. NTIS, PC A99/MF 
AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

In a normal urban environment, inhaled radon and its decay 
products cause an important part of the human radiation burden not 
only for the respiratory tract but also for several other organs. A 
study was made with 729 test persons in Salzburg, Austria. Each 
person was questioned regarding his living activity, i.e., the mean 
times he spent in individual sleeping, living, and working places 
and the corresponding physical activities that strongly influence the 
respiratory minute volume and consequently the inhaled radioactiv- 
ity. At all these places, the annual means of the external gamma ra- 
diation as well as of the air content of ***Rn and its short-lived 
decay products were determined. From all these measurements 
(more than 8000) and the information obtained, mean annual organ 
doses were calculated for each test person. The doses due to 
cosmic radiation, “°K, and other radionuclides incorporated were 
totaled. The range of the mean annual doses in millirems is only 
from 73 to 126 for gonads and 70 to 336 for the kidneys and finally 
reaches from 117 to 10,700 for the basal cells of the bronchial epi- 
thelium. 


21088 (CONF-780422—(Vol.2), pp 1163-1210) Human 
dose from radiation of terrestrial origin. O’Brien, K. (Dept. 
of Energy, New York, NY). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The distribution of radiation doses in the organs and tissues 
of the US population due to externally incident beta and gamma ra- 
diation has been calculated. The calculations were carried out using 
a Monte Carlo code based on the MIRD phantom. Tissue doses 
from gamma rays are typically in the neighborhood of 30 mrads/y. 
Beta-ray doses, except for the skin dose, are orders of magnitude 
less. 
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21089 (CONF-780422—(Vol.2), pp 1237-1259) Radon in 
dwellings in Sweden. Swedjemark, G.A. (National Inst. of 
Radiation Protection, Stockholm, Sweden). 1980. NTIS, PC 
A99/MF AOI. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Studies on specific activities in building materials, gamma-ra- 
diation levels in dwellings, the concentrations of radon and daugh- 
ters in the air indoors and the concentration of radon in tap water 
are in progress in Sweden. On the basis of these investigations and 
of the investigation of Hultqvist from the beginning of the 1950's, 
an attempt has been made to show how the radiation doses in 
dwellings have changed or may be changed by human activities 
and what these changes imply in terms of collective dose. The 
annual collective absorbed dose in the basal cells of the critical 
bronchial region have increased from 1! x 10* man-Gy for the oc- 
cupants of dwellings existing in 1950 to 25 x 10* man-Gy for dwell- 
ings existing in 1975. 


21090 (CONF-780422—(Vol.2), pp 1260-1271) Meas- 
urements of Radon-222 concentrations in dwellings in Great 
Britain. Cliff, K.D. (National Radiological Protection 
Board, Harwell, England). 1980. NTIS, PC A99/MF AOI. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The rate of emanation of **Rn from room surfaces into 
room air was assessed in living rooms of 87 dwellings in England 
and Scotland. The mean rate of emanation of **?Rn found was 0.54 
pCi liter-' hr-', but for rooms in which there was some exposed 
stone the mean was 2.5 pCi liter-' hr-*. It is concluded that the cur- 
rent population exposure rate to the short-lived daughters of **Rn 
for the population of Great Britain is 0.15 WLM/year. This expo- 
sure rate is dependent on the ventilation rates in dwellings and will 
increase as ventilation rates are reduced to conserve energy used 
for space heating. 


21091 (CONF-780422—(Vol.2), pp 1272-1292) Distribu- 
tion of ambient radon and radon daughters in residential 
buildings in the New Jersey-New York area. George, A.C.; 
Breslin, A.J. (Dept. of Energy, New York, NY). 1980. 
NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978) 

The distribution of radon (***Rn) and radon daughter con- 
centrations in 21 New Jersey and New York residences was investi- 
gated over a 2-year period. Most of the residences were single- 
family, one- or two-story buildings of wood frame or brick con- 
struction. For additional information with which to calculate lung 
dose, unattached fractions and particle size distributions of radon 
daughters were measured in a few of the residences. Also, the 
radium content of surrounding ground, radon exhalation from cellar 
floors, and radon concentration in water supplies were measured at 
most residences to evaluate sources of airborne radon. Annual mean 
air concentrations varied 10-fold among the residences and correlat- 
ed reasonably well with radon exhalation rates, although radon in 
water was also found to contribute to air radon. In all cases, indoor 
concentrations exceeded concentrations outside. The average 
annual bronchial dose calculated for occupants was 150 mrads and 
ranged from 42 to 420 mrads 


21092 (CONF-780422—(Vol.2), pp 1331-1346) Radiation 
exposure from building materials. Eichholz, G.G.; Clarke, 
F.J.; Kahn, B. (Georgia Inst. of Tech., Atlanta). 1980. 
NTIS, PC A99/MF AOI. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978) 

A survey procedure was developed to find buildings in 
which the radiation exposure from gamma rays is relatively high. 
For modern structures Nal(Tl) survey meters are used to identify 
building materials with higher radionuclide content. Samples of 
these materials are analyzed by gamma-ray spectroscopy for Ra 
daughters, ***Th daughters, and “°K. The exposure rate in a build- 
ing is computed from these concentrations on the basis of the geo- 
metrical configuration of building materials, acting both as radiation 
sources and as a shield against terrestrial radiation, and also on the 
basis of the outside radiation exposure rate at the building site. The 
procedure may also be applied to surveys of building material con- 
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stituents and to materials in place in older structures. A calcula- 
tional model was developed to predict radiation exposure rates 
within the houses. 


21093 (CONF-780422—(Vol.2), pp 1364-1370) Contribu- 
tion of bored wells to respiratory radon daughter exposure in 
Finland. Castren, O. (Inst. of Radiation Protection, Helsinki, 
Finland). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Results of radon measurements in the water of bored wells 
in Finland are reviewed. The distribution of radon concentration in 
the breathing air of the users is constructed on the basis of the dis- 
tribution in the water and a transfer model presented earlier. For 
about 8.5% of the users, the annual respiratory radon daughter ex- 
posure may exceed 2 working level months (WLM). The annual 
collective exposure from bored wells is estimated to be less than 
10% of that from other radon sources in Finland. Without remedial 
measures, individual exposures up to 20 WLM/year are possible. 
The number of radon-related lung cancers calculated on the basis 
of the risk estimates for miners, reduced to one-half, is one order of 
magnitude lower than the actual annual number of new cases. 


21094 (CONF-780422—(Vol.2), pp 1371-1395) Radon- 
and thoron-produced radiation in National Park Service 
caves. Yarborough, K.A. (National Park Service, Santa Fe, 
NM). 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978) 

This paper describes the findings of the National Park Serv- 
ice (NPS) Cave Radiation Research and Monitoring Program 
which has been carried on since August 1975. Two working hy- 
potheses have been established and verified: (1) for all caves having 
minimal man-made disturbances to natural airflow patterns, the air- 
borne alpha radioactivity increases in the summer and decreases in 
the winter in caves in which the primary cause of airflow is pro- 
duced by temperature-induced density gradients and (2) two gener- 
al types of physical cave configurations have been identified to 
relate natural cave airflows and resulting airborne alpha-radioactiv- 
ity levels; up-side-down (USD) caves go up into a hillside or moun- 
tain and right-side-up (RSU) caves go down into the earth. Radio- 
activity levels which show the upper bounds of data obtained to 
date are given. A number of long-term plots of the radiation levels 
at various National Park Service (NPS) caves are given to show 
the seasonal fluctuations in both RSU and USD caves and the ef- 
fects of management actions. The annual radiation exposure accu- 
mulations for personnel in various NPS caves are also given. 


21095 (CONF-780422—(Vol.2), pp 1396-1406) Distribu- 
tion of natural radioactive isotope concentrations and emana- 
tion factors measured on concrete and brick samples produced 
in Hungary. Toth, A. (Ore Mining Co. of Mecsek, Pecs, 
Hungary); Feher, I.; Lakatos, S.N.; Koszorus, L.; Keszthe- 
lyi, B. 1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978) 

Natural radioactive isotope concentrations and emanation 
factors were measured on concrete and brick samples produced in 
different parts of Hungary. The natural activity parameters meas- 
ured on samples produced in a given factory within a period of | to 
2 years show normal distribution. Samples received at different 
times from all the building factories under investigation showed 
about half normal and half lognormal distributions of natural activi- 
ty parameters. Calculating with the arithmetical means obtained for 
each of the natural activities substituted into simple models, it was 
found that the radon and thoron activity is expected to increase by 
about 25% and the exposure from external radiation to decrease by 
a factor of 2.3 in the new prefabricated apartments made of con- 
crete as compared with the conventional apartments with brick 
walls and concrete ceilings. The data obtained from the meas- 
urements were used to establish reference levels for the radiological 
grading of concrete and brick produced in Hungary 
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21096 (CONF-780422—(Vol.2), pp 1424-1443) Popula- 
tion dose equivalent from naturally occurring radionuclides in 
building materials. Moeller, D.W.; Underhill, D.W.; Gule- 
zian, G.V. (Harvard School of Public Health, Boston, MA). 
1980. NTIS, PC A99/MF AOl1. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Naturally occurring radionuclides in building materials are a 
source of external and internal radiation exposure to the US popula- 
tion. Under certain conditions exposure rates are sufficiently high 
that control measures, either on a voluntary or mandatory (legisla- 
tive) basis, should be considered. Such measures include (1) materi- 
al substitution, (2) improved manufacturing standards, (3) changes 
in basic building designs, (4) application of surface sealants, and (5) 
increased ventilation accompanied by processes for the adsorption 
and/or filtration of airborne radionuclides. Analyses show that sev- 
eral of these measures appear to be well justified in terms of the 
$1000 per person-rem cost-effectiveness guideline used for commer- 
cial nuclear power plants by the US Nuclear Regulatory Commis- 
sion 


21097 (CONF-780422—(Vol.2), pp 1446-1456) Popula- 
tion doses from natural radionuclides due to certain aspects of 
human activity. Ilyin, L.A.; Knizhnikov, V.A.; Barkhu- 
darov, R.M.; Alexakhin, R.M.; Borisov, B.K.; Novikova, 
N.J. (Inst. of Biophysics, Moscow, USSR). 1980. NTIS, PC 
A99/MF AOI. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

Radiation exposures and resulting population doses due to a 
number of nonnuclear technical and economic activities in the 
USSR are estimated and compared to exposures and doses due to 
natural background radiation and to nuclear technology. Local and 
nationwide population dose commitments to the whole body and to 
specific organs are calculated for a new coal-fired power station 
and for a nuclear power plant of similar capacity. The coal-fired 
power station was found to produce a larger population dose in all 
organs considered except the thyroid. Similar computations were 
made for exposures due to the use of agricultural fertilizers, with 
consideration given the biological mobilities of the several naturally 
radioactive elements involved. The use of building materials high in 
naturally radioactive isotopes is also examined, with particular at- 
tention to the resulting enhanced indoor radon concentrations. 


21098 (CONF-780422—(Vol.2), pp 1521-1558) Perturba- 
tions on the natural radiation environment due to the utiliza- 
tion of coal as an energy source. Beck, H.L.; Gogolak, C.V.; 
Miller, K.M.; Lowder, W.M. (Dept. of Energy, New York, 
NY). 1980. NTIS, PC A99/MF AOl. 

From Conference on natural radiation environment III; 
Houston, TX, USA (23 Apr 1978). 

The radionuclide content of coal, ash, and released fly ash 
from coal-fired power plants is examined, and previous estimates of 
environmental effects and radiation exposures of the population are 
reviewed and modified. New measurements of deposited radioactiv- 
ity in the environs of a large power plant are presented. Releases 
from coal fuel-cycle wastes are discussed, and the relative radiolog- 
ical hazards of coal-fired and nuclear power plants are reviewed. 


21099 (DOE/EV/04369—T1) Mixed ligand chelate ther- 
apy for plutonium and toxic metals from energy power pro- 
duction. Final report, April 15, 1977-October 14, 1980. Schu- 
bert, J. (Hope Coll., Holland, MI (USA). Div. of Natural 
Sciences). 14 Oct 1980. Contract AS02-77EV04369. 25p. 
(COO—4369-3). NTIS, PC A02/MF AOl1. 

The results of experiments are summarized on the ability of 
combinations of chelating agents to modify the genotoxicity or 
tissue distributions. The mutagenicities of Cr and of chelating 
agents were determined. The metals described in the report are 
PudlV), CddD, Crd, and Cr(V1). Accurate measurements were 
made of the ability of CaNazEDTA, CaNasDTPA, and DMPS to 
reduce mortality in mice given doses (i.p.) of CdCl. well above the 
100% lethal level. The efficacy in terms of the mmoles/kg needed 
to reduce the mortality was: DTPA > EDTA > DMPS. The 
combination of DTPA + DMPS proved most promising though 
little evidence for mixed complex formation was noted. Potentiome- 
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tric titration studies the case of Pu(IV) a few combinations proved 
effective, but only when given shortly after Pu administration and 
then only in the liver but not the skeleton. It is recommended that 
metabolically stable chelating agents be used in combinations, espe- 
cially for those combinations which may form very stable mixed 
ligand chelates. 


21100 (DOE/EV/04957—2) In vivo detection, localiza- 
tion, and measurement of radionuclides in man: a detection 
system for the localization and measurement of small amounts 
of photon emitters. Progress report, September 1, 1979-De- 
cember 1, 1980. Laurer, G.R. (New York Univ., NY (USA). 
Inst. of Environmental Medicine). 15 Jan 1981. Contract 
AS02-78EV04957. 83p. NTIS, PC AO5/MF AOI. 

The objectives of this research involve the design, develop- 
ment, and testing of a new type of photon detection system which 
can provide, simultaneously, magnitude and positional data regard- 
ing a radioactive source, without utilizing a high-Z collimator. This 
system employs the principle of active collimation, i.e., the geomet- 
ric configuration of crystal elements results in certain members 
being shielded from oblique-angle rays, thereby providing spatial 
resolution characteristics. Inasmuch as events occurring in the 
promontory shielding crystals can be used to determine activity 
levels of the emitter, a greater counting efficiency is attainable than 
that with other currently available systems. Owing to optical and 
scintillation characteristics, and amplifier parameters, along with 
masking of the common PM tube, each of the five scintillation 
crystals in the detector configuration produces a separate, delinea- 
ble spectral peak. 


21101 (ENICO—1083) New ICPP portal monitor. Geor- 
geson, M.A.; Nichols, C.E. (Exxon Nuclear Idaho Co., Inc., 
Idaho Falls (USA)). Apr 1981. Contract AC07-791D01675. 
20p. NTIS, PC A02/MF AOl1. 

A large area gas filled proportional-detector portal monitor 
mounted in a swinging door frame has been designed and devel- 
oped at the Idaho Chemical Processing Plant (ICPP). This monitor 
extends the sensitivity and speed of personnel contamination detec- 
tion to levels equal to or exceeding that obtained using hand-held 
portable survey techniques. The new monitor has state-of-the-art 
electronics which result in rapid response, and use statistical princi- 
ples in the alarm logic to reduce or eliminate spurious alarms. In 
addition, the evaluation of this instrument indicates that it will 
detect small enough quantities of U-235 in shielded containers to 
meet current special nuclear materials (SNM) detection standards. 
Simultaneous detection of very low level contamination and small 
quantities of SNM results in a monitor particularly useful for nucle- 
ar installations. 


21102 (LBL—12654) Cataract production in mice by 
heavy charged particles. Ainsworth, E.H.; Jose, J.; Yang, 
V.V.; Barker, M.E. (Lawrence Berkeley Lab., CA (USA)). 
Mar 1981. Contract W-7405-ENG-48. 46p. NTIS, PC A03/ 
MF AOI. 

The cataractogenic effects of heavy charged particles have 
been evaluated in mice in relation to dose and ionization density 
(LET/sub x/). The study was undertaken due to the high poten- 
tial for eye exposures to HZE particles among SPS _ personnel 
working in outer space. This has made it imperative that the rela- 
tive biological effectiveness (RBE) in relation to LET/sub x/ for 
various particles be defined so that appropriate quality factors (Q) 
could be assigned for estimation of risk. Although mice and men 
differ in susceptibility to radiation-induced cataracts, the results 
from this project should assist in defining appropriate quality fac- 
tors in relation to LET/sub «/, particle mass, charge, or velocity. 
Evaluation of results indicated that : (1) low single doses (5 to 20 
rad) of iron (°*Fe) or argon (*°Ar) particles are cataractogenic at 
11 to 18 months after irradiation; (2) onset and density of the opaci- 
fication are dose related; (3) cataract density (grade) at 9, 11, 13, 
and 16 months after irradiation shows partial LET/sub ox /-depend- 
ence; and (4) the severity of cataracts is reduced significantly when 
417 rad of Co gamma radiation is given in 24 weekly 17 rad frac- 
tions compared to giving this radiation as a single dose, but cataract 
severity is not reduced by fractionation of ‘°C doses over 24 
weeks. 
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21103 (UR—3490-2010) Brief description of research 
papers accepted for publication during 1980. Annual report. 
Nash, D.B. (Rochester Univ., NY (USA). Dept. of Radi- 
ation Biology and Biophysics). 27 Apr 1981. Contract 
AC02-76EV03490. 71p. NTIS, PC A04/MF AOl1. 

All these summaries will be included in the database from 
the published literature sources. (PSB) 


21104 Studies of the in vivo entry of Ga-67 into normal 
and malignant tissue. Hayes, R.L.; Rafter, J.J.; Byrd, B.L.; 
Carlton, J.E. (Oak Ridge Associated Universities, TN). 
Contract AC05-76OR00033. Journal of Nuclear Medicine ; 
22: No. 4, 325-332(Apr 1981). 

Previous studies of the effect of scandium on the tissue dis- 
tribution of Ga-67 suggest that Ga-67 makes its initial in vivo entry 
into normal and malignant tissues by different routes. (Scandium 
blocking of plasma protein Ga-67 binding increased Ga-67 excre- 
tion, decreased its uptake in normal tissues, but had little effect on 
rodent tumors.). In further studies we have used other methods to 
alter the plasma binding of Ga-67. Iron saturation of plasma pro- 
duced effects on Ga-67 tissue distribution similar to those observed 
with scandium. On the other hand, increasing Ga-67 plasma binding 
through induction of anemia and administration of apotransferrin 
produced the reverse of the effects observed with scandium and 
iron. We conclude that the initial in vivo entry of Ga-67 into tumor 
tissue involves mainly an unbound or loosely bound form of Ga-67, 
whereas its uptake by normal soft tissues is strongly promoted by 
its binding to transferrin. 


21105 Survival and renewal of murine stem Spermato- 
gonia following “Co radiation. Erickson, B.H. (Comparative 
Animal Research Lab., Oak Ridge, TN). Contract ACO5- 
760R00242. Radiation Research ; 86: No. 1, 34-51(Apr 1981). 

Spermatogonia, with the exception of the few that are either 
isolated or paired, exist in clones of varying size, and even though 
the spermatogonium has been the object of much study, our under- 
standing of the radioresponse of the components of this triumvirate 
is incomplete. Isolated, paired, and clonal spermatogonia are distin- 
guished most reliably when viewed in segments of seminiferous tu- 
bules mounted in toto. Tubular segments were isolated from the 
testes of 80- to 90-day-old BALB/c mice following irradiation 
doses of 25 to 800 rad and intervals of 1 to 14 days. Neither isolat- 
ed nor paired spermatogonia were apparently affected by doses up 
to 200 rad. In contrast the population of A,-spermatogonial clones 
was markedly reduced by a dose of 25 rad. The Do and n for the 
clone were 217 rad and 0.5, respectively. In the apparent absence of 
a significant elevation in necrosis at doses of 20 rad and less, the 
loss of A: clones was attributed to mitotic inhibition. The compara- 
tive unresponsiveness of the isolated spermatogonium to irradiation, 
its low mitotic rate when contrasted with the clone’s high radiosen- 
sitivity and mitotic activity, and its apparent ability to excise an ab- 
normal cell and otherwise fragment to give rise to additional clones 
led to the tentative conclusion that the clone, and not the isolated 
spermatogonium, is the stem cell. 


21106 Two new rodent models for actinide toxicity stud- 
ies. Taylor, G.N.; Jones, C.W.; Gardner, P.A.; Lloyd, R.D.; 
Mays, C.W.; Charrier, K.E. (Univ. of Utah, Salt Lake City). 
Contract AC02-76EV00119. Radiation Research ; 86: No. 1, 
115-122(Apr 1981). 

Two small rodent species, the grasshopper mouse (Ony- 
chomys leucogaster) and the deer mouse (Peromyscus maniculatus), 
have tenacious and high retention in the liver and skeleton of pluto- 
nium and americium following intraperitoneal injection of Pu and 
Am in citrate solution. Liver retention of Pu and Am in the grass- 
hopper mouse is higher than liver retention in the deer mouse. Both 
of these rodents are relatively long-lived, breed well in captivity, 
and adapt suitably to laboratory conditions. It is suggested that 
these two species of mice, in which plutonium retention is high and 
prolonged in both the skeleton and liver, as it is in man, may be 
useful animal models for actinide toxicity studies. 


21107 Methodologies for calculating the radiation dose to 
man from environmental releases of tritium. Till, J.E. (Oak 
Ridge National Lab., TN); Etnier, E.L.; Meyer, H.R. Nucle- 
ar Safety ; 22: No. 2, 205-213(Mar 1981). 
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Numerous methods have been recommended for calculating 
the radiation dose to man from releases of tritium to the environ- 
ment by nuclear facilities. This study analyzes four different meth- 
odologies that vary considerably in modeling detail. The first ap- 
proach considered is a direct specific activity calculation, which as- 
sumes that the concentration of hydrogen in tissue is identical to 
that in atmospheric water vapor. Other methods considered are 
those recommended by the National Council on Radiation Protec- 
tion and Measurements (NCRP), the computer program AIRDOS- 
EPA sponsored by the Environmental Protection Agency, and the 
Nuclear Regulatory Commission. With each model, doses are cal- 
culated using identical input data so that the resulting dose esti- 
mates can be compared. Our analysis leads to the conclusion that 
the incorporation of certain site-specific data is important in tritium 
dose models. Increased complexity of models alone, however, does 
not necessarily result in a more accurate estimate of dose. A com- 
promise between model realism and simplicity is proposed with a 
modified NCRP methodology outlined in this article. This study 
might serve as a guide for evaluating other models for assessing ra- 
dionuclde releases to the environment. It is possible that simpler ap- 
proaches will still respond to the information needs, such as the 
specific activity calculation reviewed here, would be adequate for 
estimating dose from radioactive discharges. 


21108 Comments on Brodsky’s statistical methods for 
evaluating epidemiological results, and reply by Brodsky, A. 
Frome, E.L.; Khare, M. (Oak Ridge Associated Universi- 
ties, Inc., TN (USA). Medical and Health Science Div.). 
Health Physics ; 39: No. 4, 695-699(Oct 1980). 

Brodsky’s paper ‘A Statistical Method for Testing Epidemi- 
ological Results, as applied to the Hanford Worker Population’, 
(Health Phys., 36, 611-628, 1979) proposed two test statistics for use 
in comparing the survival experience of a group of employees and 
controls. This letter states that both of the test statistics were com- 
puted using incorrect formulas and concludes that the results ob- 
tained using these statistics may also be incorrect. In his reply 
Brodsky concurs with the comments on the proper formulation of 
estimates of pooled standard errors in constructing test statistics but 
believes that the erroneous formulation does not invalidate the 
major points, results and discussions of his paper. 


21109 Photoreactivation of ICR 2A frog cells after expo- 
sure to monochromatic ultraviolet radiation in the 252-313 nm 
range. Rosenstein, B.S.; Setlow, R.B. (Brookhaven National 
Lab., Upton, NY (USA)). Photochemistry and Photobiology ; 
32: No. 3, 361-366(Sep 1980). 

Exposure of ICR 2A frog cells to photoreactivating light 
after treatment with monochromatic ultraviolet (UV) radiation in 
the 252-313nm range resulted in an increase in survival with similar 
photoreactivable sectors for each of the wavelengths tested. As 
photoreactivating enzyme is specific for the repair of pyrimidine 
dimers in DNA, these findings support the hypothesis that these are 
critical lesions responsible for killing of cells exposed to UV radi- 
ation in this wavelength range. The action spectra for cell killing 
and production of UV-endonuclease sensitive sites were similar to 
the DNA absorption spectrum though not identical. Because the 
number of endonuclease sensitive sites is a reflection of the yield of 
pyrimidine dimers, these data also suggest that the induction of 
dimers in DNA by UV radiation in the 252-313 nm range is the 
principle event leading to cell death. 


5602 Thermal Effects 
REFER ALSO TO CITATION(S) 21036 


21110 (DOE/OR/00033—T4) Determination of produc- 
tion biology of cladocera in a reservoir receiving hyperther- 
mal effluents from a nuclear production reactor. Vigerstad, 
T.J. (Rhode Island Univ., Kingston (USA)). 1980. Contract 
AC05-760OR00033. 207p. NTIS, PC Al10/MF AOl1. 

Thesis. 

The effects on zooplankton of residence in a cooling reser- 
voir receiving hyperthermal effluents directly from a nuclear-pro- 
duction-reactor were studied. Rates of cladoceran population pro- 
duction were compared at two stations in the winter and summer 
of 1976 on Par Pond located on the Savannah River Plant, Aiken, 
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SC. One station was located in an area of the reservoir directly re- 
ceiving hyperthermal effluent (Station MAS) and the second was 
located about 4 km away in an area where surface temperatures 
were normal for reservoirs in the general geographical region (Sta- 
tion CAS). A non-parametric comparison between stations of stand- 
ing stock and fecundity data for Bosmina longirostris, taken for the 
egg ratio model, was used to observe potential hyperthermal efflu- 
ent effects. There was a statistically higher incidence of deformed 
eggs in the Bosmina population at Station MAS in the summer. 
Bosmina standing stock underwent two large oscillations in the 
winter and three large oscillations in the summer at Station MAS 
compared with two in the winter and one in the summer at Station 
CAS. These results are consistent with almost all other Par Pond 
studies which have found the two stations to be essentially similar 
in spectra composition but with some statistically significant differ- 
ences in various aspects of the biology of the species. 


21111 Growth dynamics of juvenile striped bass as func- 
tions of temperature and ration. Cox, D.K.; Coutant, C.C. 
(Oak Ridge National Lab., TN). Contract W-7405-ENG-26. 
Transactions of the American Fisheries Society ; 110: No. 2, 
226-238(Mar 1981). 

Growth dynamics of juvenile striped bass Morone saxatilis 
were determined at constant temperatures (12 to 34.5 C), at fluctu- 
ating temperatures (+- 4 C around means of 18, 24, and 30 C), and 
at ration levels of 100, 60, 30 and 0% of satiation at each tempera- 
ture regime. At constant temperatures, both maximum growth for 
100% ration and minimum maintenance ration occurred near 24 C; 
zero growth occurred at 33.5 C. Reduced ration lowered growth 
rates and shifted the point of zero growth to lower temperatures, 
but it did not significantly shift the temperature of optimum 
growth. The greatest bioenergetic efficiency in fluctuating tempera- 
ture regimes was in the range 14 to 22 C (mean, 18 C). 
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21112 (BNL—29359) Monitoring ambient air for muta- 
genicity using the higher plant Tradescantia. Schairer, L.A.; 
Sautkulis, R.C.; Tempel, N.R. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 27p. 
(CONF-810219—3). NTIS, PC A03/MF AO1. 

From Symposium on the genotoxic effects of airborne 
agents; Upton, NY, USA (Feb 1981). 

Final assessment of human health effects resulting from ex- 
posure to harmful environmental agents may rest with mammalian 
test system results. In vitro systems are short-term assays used most 
frequently for extrapolation to humans. However, no single assay 
system is adequate and the more expensive long-term tests must be 
augmented by multipie assays designed for redundancy or to fill 
gaps in present state of the art of environmental monitoring. The 
Tradescantia stamen hair test system is one such assay offering re- 
dundancy as well as filling the gap of monitoring ambient air for 
mutagenic agents. The flower color locus in heterozygous clones of 
Tradescantia mutates when exposed to such agents as fumigants, 
solvents, chemical additives or catalysts, and compounds requiring 
activation such as benzo (a) pyrene. The stamen hair system re- 
sponds to low levels of airborne compounds. The Tradescantia 
stamen hair system was used as an in situ monitor for mutagens in 
ambient air in polluted industrial sites. Preliminary results from 
many sites showed a significant increase in mutation rate. The envi- 
ronment most consistently mutagenic was that downwind from pe- 
troleum refineries. No specific compounds or groups of compounds 
have as yet been correlated with the positive sites. (ERB) 


21113 (CONF-810464—1) Interaction of wet and dry 
deposition with the forest canopy. Lindberg, S.E.; Shriner, 
D.S.; Hoffman, W.A. Jr. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 38p. NTIS, PC 
A03/MF AOlI. 

From Conference on acid rain in the Great Lakes region; 
East Lansing, MI, USA (Apr 1981). 

Negative growth impacts and direct injury associated with 
wet deposition of pollutants appear to be linked primarily with the 
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associated hydrogen ion concentrations. Beneficial effects may also 
accrue to plants as a result of wet deposition of nutrient elements 
such as nitrogen and sulfur. The results of our field study indicate 
the importance of atmospheric deposition in the forest environment. 
Dry deposition constituted ~ 20 to 60% of the total annual atmos- 
pheric input of sulfate, Cd, and Zn; however, wet deposition rates 
for single events exceeded dry deposition rates by one to four 
orders of magnitude. Interaction between moisture (dew, fog, rain) 
and previously dry-deposited particles on leaves resulted in concen- 
trations of elements in solution orders of magnitude above concen- 
trations in rain alone and should not be ignored in assessing the po- 
tential effects of acid rain. Interception of acid rain by the canopy 
also resulted in uptake of free H* and release of weak acids due to 
decomposition of some components of the leaf cuticle. Factors af- 
fecting particle retention on leaf surfaces are critical parameters in- 
fluencing both biological effects, and the potential for particle to in- 
teract with wet-deposited pollutants and dry-deposited gases. 


21114 (DOE/EV/02217—38) Investigation of molecular 
mechanisms in photodynamic action and radiobiology with 
nanosecond flash photolysis and pulse radiolysis. Progress 
report, October 1, 1980-September 30, 1981. Grossweiner, 
L.I. (Illinois Inst. of Tech., Chicago (USA)). Jun 1981. Con- 
tract AS02-76EV02217. 53p. NTIS, PC A04/MF AOI. 

Laser flash photolysis experiments have led to a new mecha- 
nism for the ultraviolet photolysis of aqueous tryptophan (Trp), 
indole (Ind) and certain indole derivatives. Excitation at 265 nm 
leads to photoionization via a pre-fluorescent state with thermal ac- 
tivation. A new formula is proposed for predicting enzyme inacti- 
vation quantum yields. The predictions are in good agreement with 
measurements on six important enzymes at 254 nm and 280 nm. Ki- 
netics models have been developed and tested for important stages 
in the photosensitization of DNA to near-ultraviolet radiation by 
furocoumarin compounds currently used for PUVA therapy (psora- 
len plus UV-A) of psoriasis and other human skin diseases. Experi- 
ments on photobinding of psoralen (Ps) and 8-methoxypsoralen (8- 
MOP) to calf thymus DNA are consistent with the assumption that 
equilibrium dark complexing of the furocoumarin to the DNA is a 
precondition for the formation of covalent monoadducts and cross- 
links. Singlet oxygen generation by furocoumarins has been investi- 
gated with liposomes and human erythrocytes (rbc). Results ob- 
tained with 3-carbethoxypsoralen (3-CPs), an experimental alternate 
PUVA sensitizer claimed to be non-tumorigenic, show that 3-CPs 
interacts with liposome and rbc membranes in the dark. Studies on 
photosensitization of egg lecithin liposomes by methylene blue 
(MB) incorporated in the membrane have led to the new result that 
membrane lysis is a two-stage process. The first stage induced by 
red light irradiation leads to membrane damage initiated by Os*. 
Membrane lysis takes place in the dark, second stage under the 
action of mild hydrodynamic stress, such as slow gas bubbling. 


21115 (ORNL/TM—7679) Report of Ad Hoc Task Force 
on Indoor Air Pollution. Dudney, C.S.; Walsh, P.J. (eds.). 
(Oak Ridge National Lab., TN (USA)). Apr 1981. Contract 
W-7405-ENG-26. 245p. NTIS, PC All/MF AOI. 

The quality of air within a man-made structure is likely to be 
affected by energy conserving modifications made on that struc- 
ture. Information was reviewed on indoor air pollution and the po- 
tential impact on human health of energy conservation measures, 
primarily those to be applied in residences. Studies that have been 
done and those in progress indicate that indoor air pollution may 
significantly affect human health. The task force concluded from its 
investigations that: (1) the indoor environment is likely to include 
exposure to radon daughter nuclides, formaldehyde, carbon monox- 
ide, nitrogen dioxide, respirable particulates, and asbestos, as well as 
other undefined pollutants; (2) indoor exposure may constitute 80 to 
95% of the total exposure for some pollutants; (3) studies have not 
been done which provide a basis for an adequate assessment of 
indoor air quality; (4) some energy conservation measures reduce 
the rate of exchange between indoor and outdoor air; (5) reduced 
air exchange can lead to increased indoor levels of some pollutants; 
(6) increased indoor pollutant levels lead to increased exposure and 
increased risk of health impact; and (7) many federal agencies have 
an interest in various facets of indoor air pollution, but no agency 
has authority over the entire problem, and there has not been ade- 
quate coordination among the interested agencies. In light of the 
above, this task force recommends that a national policy on indoor 
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air quality be developed and promulgated, the federal authority for 
establishment of indoor air quality guidelines and recommendations 
be clarified, and a lead agency be identified to develop a coordinat- 
ed plan for studies of indoor air pollution with sufficient resources 
for its implementation. 


21116 (UCRL—84137) Effect of diesel exhaust on sperm- 
shape abnormalities in mice. Pereira, M.A.; Sabharwal, P.S.; 
Gordon, L.; Wyrobek, A. (Environmental Protection 
Agency, Cincinnati, OH (USA); Kentucky Univ., Lexington 
(USA); California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1979. Contract W-7405-ENG-48. 8p. 
(CONF-791260—1). NTIS, PC A02/MF AOl1. 

From Symposium of health effects of diesel engine emission; 
Cincinnati, OH, USA (3 Dec 1979). 

The sperm-shape abnormality bioassay in mice was used to 
determine whether chemical mutagens in diesel exhaust reach the 
testes. Strain A male mice (30 per group from 4 to 6 weeks of age) 
were exposed for 31 or 39 weeks to either diesel exhaust or clean 
air. After exposure, Eosin y-stained, air-dried smears of cauda epidi- 
dymal sperm were scored for changes in sperm-head abnormalities 
in three different laboratories. There was no difference in the pro- 
portion of abnormally shaped sperm in controls and mice exposed 
to diesel exhaust. 


21117 Specific binding of phorbol ester tumor promoters 
to intact primary epidermal cells from Sencar mice. Solanki, 
V.; Slaga, T.J. (Oak Ridge National Lab., TN). Contract 
W-7405-ENG-26. Proceedings of the National Academy of 
Sciences of the United States of America ; 78: No. 4, 2549- 
2553(Apr 1981). 

The binding of [20-*H]phorbol 12,13-dibutyrate ({*H]PDB) 
to intact living epidermal cells in monolayer culture was character- 
ized. At 37°C, the maximum specific [*H]PDB binding (binding 
displaceable by 30 4M unlabeled PDB) was attained in 15 to 20 
min and was followed by a rapid decrease (down regulation) of ra- 
dioactivity bound to the cells. The activity lost by the cells during 
this decrease was found in the incubation medium. Prior exposure 
of cells to phorbol 12-myristate 13-acetate (PMA; 12-O- 
tetradecanoylphorbol 13-acetate) but not to phorbol for 2 h at 37°C 
caused ~ 55% reduction in the number of measurable binding sites 
for [*H]PDB. The down regulation was temperature sensitive; 
there was no loss of radioactivity after 1 h at 4°C. The specific 
binding of [*H]PDB at 4°C reached equilibrium in 15 to 20 min 
and was saturable and freely reversible. At equilibrium, epidermal 
cells contained 1.2 x 10° binding sites per cell, and binding sites had 
a K/sub D/ of 10 nM. Specificity of binding was shown by the ob- 
servation that the biologically active phorbol esters PMA and 12- 
deoxyphorbol 13-decanoate inhibited the binding, whereas the inac- 
tive parent compound phorbol and the nonphorbol tumor promoter 
anthralin did not have any effect. The abilities of these compounds 
to inhibit [*H]PDB binding directly correlates with their tumor 
promoting activities. Epidermal cells exposed to retinoic acid or 
fluocinolone acetonide for 24 h had similar [*H]PDB binding char- 
acteristics as untreated cells suggesting that inhibition of tumor pro- 
motion induced by these compounds is not mediated through alter- 
ations in the phorbol ester binding sites. 


21118 Plant growth and trace-element uptake on acidic 
coal refuse amended with lime or fly ash. Jastrow, J.D. (Ar- 
gonne National Lab., IL); Zimmerman, C.A.; Dvorak, A.J.; 
Hinchman, R.R. W-31-109-ENG-38. Journal of Environmen- 
tal Quality ; 10: No. 2, 154-160(Apr 1981). 

Two commonly used revegetation species, Kentucky 31 tall 
fescue (Festuca arundinacea Schreb.) and Lincoln smooth brome 
(Bromus inermis Leyss.), were grown for 60 days in pots containing 
coarse coal mine refuse (referred to as gob, pH = 3.5) amended 
with either lime or alkaline powerplant fly ash. Both species were 
also grown in pots containing a silt loam surface soil as a control. 
Morphological growth parameters were measured over time; dry 
weights and shoot/root ratios were determined at harvest. Concen- 
trations of Al, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Se, V, and 
Zn in the plant shoots were determined by atomic absorption spec- 
trophotometry. Plant growth of both species was not as good on 
either lime- or fly ash-amended gob as it was on surface soil; how- 
ever, more vigorous growth occurred on lime-amended gob than 
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on fly ash-amended gob. Significant differences (rho < 0.05) in the 
tissue concentrations of Cd, Co, Fe, Hg, Mn, Pb, V, and Zn were 
found among the plants grown on the three substrates. Except for 
Hg and Pb, these elements were higher in plants grown on at least 
one of the amended-gob substrates than in plants grown on surface 
soil. Significant substrate differences were not observed for Al, As, 
Cr. Cu, Ni, and Se. The tissue concentrations of some elements - 
notably Al, Cu, Fe, Mn, V, and Zn - were high enough in plants 
from one or more of the substrates to either approach or exceed 
concentrations which have been reported to be associated with 
toxic effects in some plant species. 


21119 Toxicity of trihalomethanes to common carp em- 
bryos. Mattice, J.S. (Oak Ridge National Lab., TN); Tsai, 
S.C.; Burch, M.B.; Beauchamp, J.J. Contract W-7405-ENG- 
26. Transactions of the American Fisheries Society ; 110: No. 
2, 261-269(Mar 1981). 

Trihalomethanes recently have been identified in real and 
simulated effluents from power plants where chlorine is used for 
biofouling control. Toxicity of the four chlorine- or bromine-con- 
taining trihalomethanes (chloroform, bromodichloromethane, 
dibromochloromethane, and bromoform) to developing common 
carp (Cyprinus carpio) embryos was determined under conditions 
of intermittent (8-hour) toxicant renewal, based on percent hatch as 
the end point. Nominal median lethal concentrations (LCS50O) ranged 
from 161 mg/liter for chloroform to 53 mg/liter for 
dibromochloromethane. Decay studies conducted under conditions 
similar to those used for the toxicity studies, but in distilled water, 
indicated that (1) half-lives of the trihalomethanes ranged from 4.4 
to 6.9 hours; (2) decay was due primarily to volatilization; (3) 
higher relative toxicity of dibromochloromethane probably was due 
to formation of a degradation product (likely Brz). Correction of 
the nominal LCSO values to time-weighted mean concentrations 
over the period between toxicant changes gave weighted LCSO 
values of 97.2, 67.4, 33.5, and 52.3 mg/liter for chloroform, 
bromodichloromethane, dibromochloromethane, and bromoform, 
respectively. In addition, the period of water-hardening of fertilized 
eggs was not critical for expression of toxicity of 
dibromochloromethane. Comparison of these and other published 
data on effluent and toxic concentrations, persistence, and bioaccu- 
mulation of water-chlorination products suggests that trihalometh- 
anes are not as environmentally critical as other chlorinated organic 
compounds or residual chlorine. 


21120 Inhibition of benzo[a]pyrene-induced mammary 
carcinogenesis by retinyl acetate. McCormick, D.L.; Burns, 
F.J.; Albert, R.E. (New York Univ., NY). Contract EY-76- 
S-02-2737. Journal of the National Cancer Institute ; 66: No. 
3, 559-564(Mar 1981). 

The administration of a 250-ppM retinyl acetate dietary sup- 
plement for various periods relative to intragastric administration of 
50 mg benzo[a]pyrene (BP) significantly inhibited the induction of 
mammary cancers in virgin female inbred LEW/Mai rats. With day 
of BP administration taken as time 0, groups receiving the retinoid 
from weeks -2 to +1, +1 to +90, +20 to +90, and -2 to +90 
showed a significant reduction in tumor response as compared to 
controls. The inhibition of carcinogenesis achieved by a +1 to +20 
administration schedule was temporary. A 2-week exposure to sup- 
plemental retinyl acetate significantly reduced the mammary gland 
parenchymal cell labeling index in ductal, alveolar, and terminal 
end bud structures. Beginning the retinyl acetate supplement | 
week after the administration of BP significantly reduced the 
number of terminal ductal hyperplasias. The inhibition of carcino- 
genesis achieved by a short period of retinyl acetate administration 
before and during the period of carcinogen availability as well as 
the inhibition achieved by long-term postcarcinogen retinoid expo- 
sure may involve an antiproliferative effect on the rat mammary 
gland. 
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21121 (DOE/ER—0100) Effects on biological systems of 
reflected light from a satellite power system. White, M. 
(Lawrence Berkeley Lab., CA (USA)). Apr 1981. Contract 
W-7405-ENG-48. 55p. NTIS, PC A04/MF AOl1. 
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The proposed Satellite Power System, (SPS) would put 
structures in space which would reflect light to earth. A report on 
the characteristics of this light was prepared by the Boeing Compa- 
ny. This report was used as the basis for studies of the possible ef- 
fects of that light on the human eye, on plants, and on animals. For 
the human eye, two of the worst cases of reflected light, which 
could occur, might cause eye damage if viewed for too long. These 
are: (1) if, while in low earth orbit, the orbital transfer vehicle were 
misaligned to reflect the sun to earth there would be a maximum 
safe fixation time for the naked eye of 42.5 seconds. If tracked by 
binoculars or a small telescope the maximum safe fixation time 
would be 0.84 seconds; (2) reflection from the aluminum paint on 
the back of the orbital transfer vehicle, while in or near low earth 
orbit, couid be safely viewed by the naked eye for 129 seconds. 
With 7 power magnification the maximum safe viewing time would 
be 2.5 seconds. For plants and animals, though in-depths studies of 
some species might indicate some problems, the tentative conclu- 
sions are that the intensity and timing of the light would be such 
that major problems would not be expected. The Boeing Report 
proposes ways for reducing and/or eliminating the irradiances. 
These proposed design changes may increase cost and slightly 
reduce the efficiency of SPS but they do indicate that steps can be 
taken to ameliorate the reflected light problem. 


21122 (DOE/OR/06021—T1) Damaging effects of visible 
light. Comprehensive progress report. (Florida State Univ., 
Tallahassee (USA). Inst. of Molecular Biophysics). 1981. 
Contract AS05-78OR06021. 26p. (OQRO—6021-3). NTIS, PC 
A03/MF AOl1. 

Research progress is reported on studies of retinal light 
damage. A myriad of variables effect the production of light 
damage. These include age, prior light history, body temperature, 
vitamin A status, intensity, wavelength and duration of light. The 
intensity-duration function and the age function have been studied 
in detail in rats. Studies have been begun on the wavelength vari- 
able. (ACR) 


21123 (EPRI-EA—1809) Effects of high-voltage trans- 
mission lines on honey bees. Greenberg, B.; Bindokas, V.P. 
(Bioconcern, Inc., Chicago, IL (USA)). Apr 1981. 60p. 
NTIS, PC A04/MF AO1. 

Data are reported on the effect of hive height and current 
distribution on honey bees hived under a 765 kV line (E-field ca. 7 
kV/m). Hive height was standardized with adjustable collectors to 
1 meter (59 yA total hive current) or 1.5 meter (85 pA) equiv- 
alents; controls were shielded. A 1.5 meter group with completely 
painted supers was included. After 8 or 16 weeks of exposure there 
was no effect on honey moisture content or weight of young work- 
ers in any group. Worker capped brood was not affected in 1 m 
hives but declined significantly in 1.5 m hives after 4 weeks of ex- 
posure and this was associated with queen loss, abnormal queen cell 
production, and colony failure. Weight gain was depressed in all 
hives after 2 weeks of exposure and was dose related, with the 
taller hives more severely affected. Only the exposed hives propo- 
lized entrances but the amount and time of onset were not dose re- 
lated. The 1.5 m hives with painted interiors behaved like the 1 m 
hives with unpainted interiors in all respects, although their total 
hive current approximated the other group of 1.5 m hives. Reversal 
of treatments at midseason resulted in reversal of colony behavior, 
manifested most clearly with respect to hive weight, less with re- 
spect to brood. When first exposed, colonies exhibit pronounced 
but transient elevations in hive temperature. Bio-effects were more 
severe during the first period when hives had fewer bees. Total 
hive current was greater in wet than in dry periods. All these fac- 
tors influence observed bioeffects. 
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21124 (ANL/ES—111) Health effects of synfuels tech- 
nology: a review. Sanathanan, L.P.; Reilly, C.A.; Marshall, 
S.A.; Wilzbach, K.E. (Argonne National Lab., IL (USA)). 
Apr 1981. Contract W-31-109-ENG-38. 65p. NTIS, PC 
A04/MF AOl1. 


58 GEOSCIENCES 
5801 Geology And Hydrology 


This document contains annotated synopses of available in- 
formation pertinent to health impacts of synthetic fuel technologies 
under development, and identifies needs for further information. 
The report focuses on carcinogenesis, which appears to be a special 
problem with coal conversion technologies. This review is intended 
to serve as a reference for the NEPA Affairs Division of DOE in 
its evaluation of the overall synthetic fuel program and specific 
projects in the program. Updated versions of this document are ex- 
pected to be prepared annually or semiannually as new information 
becomes available. 


21125 (NBSIR—80-2140) Fire safety of wood-burining 
appliances, Part 1. Volume II. State of the art review and fire 
tests. Peacock, R.D.; Ruiz, E.; Torres-Pereira, R. (National 
Bureau of Standards, Washington, DC (USA). Center for 
Fire Research; National Engineering Lab. (NBS), Washing- 
ton, DC (USA); Department of Commerce, Washington, 
DC (USA)). Nov 1980. Contract AI01-76PR06010. 295p. 
NTIS, PC A13/MF AOl1. 

A program is underway to investigate the fire safety of 
wood-burning appliances used for space heating in single-family 
dwellings and similar small-scale applications. This report details 
the results of fire tests performed on a number of wood-burning ap- 
pliances. The tests were conducted to establish typical operating 
conditions including temperatures on the appliances, chimneys, and 
adjacent wall and floor surfaces. Several generic types of appli- 
ances were included to exemplify those available in the market. A 
total of 28 tests were conducted. In these tests, a total of more than 
one-half million individual readings of temperature, heat flux, or ve- 
locity were obtained. Two series of tests were conducted: full-scale 
room experiments where measurements of appliance temperature 
and surrounding surface temperature were obtained using a stand- 
ard wood brand as fuel, and log tests, where seasoned oak logs 
were used as a fuel source to compare with a standard wood brand 
fuel source. Appliance firebox surface temperatures measured 
during steady-state operation were very similar for all five appli- 
ances tested. No correlation was found between appliance surface 
temperature and clearance between the appliance and wall surfaces. 
The temperature of the lightweight single wall flue pipe used for 
testing was more greatly affected by the clearance between the pipe 
and wall surface, an effect not noted for the appliance surface tem- 
perature measurements. Due to the small clearances between appli- 
ances and flooring, temperatures developed on unprotected floor 
surfaces were typically higher than wall temperatures during the 
tests. Wall surface temperatures and interior wall studding tempera- 
tures were considerably higher during tests with wall insulation or 
with a front wall than without. 
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21126 (DOE/BETC/IC—80/4) Three-phase fluid flow in 
porous media. Donaldson, E.C.; Kayser, M.B. (Department 
of Energy, Bartlesville, OK (USA). Bartlesville Energy 
Technology Center). Apr 1981. 27p. NTIS, PC A03/MF 
AOl. 

In the regions of two-phase flow, with a third phase station- 
ary, the third phase plays an important role in the resulting relative 
permeability relationships. Wettability has an extremely significant 
effect on the permeability and flow behavior of the system. This 
report presents a review of the literature on three-phase relative 
permeability, a suggested unsteady-state method for finite-difference 
calculation procedure. 


21127 (DOE/ET/12040—151) Paleoecology of the De- 
vonian-Mississippian black-shale sequence in eastern Ken- 
tucky with an atlas of some common fossils. Barron, L.S.; Et- 
tensohn, F.R. (Kentucky Univ., Lexington (USA). Dept. of 
Geology). Apr 1981. Contract AC21-76ET12040. 8Ip. 
NTIS, PC A05S/MF AOl. 

The Devonian-Mississippian black-shale sequence of eastern 
North America is a distinctive stratigraphic interval generally char- 
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acterized by low clastic influx, high organic production in the 
water column, anaerobic bottom conditions, and the relative ab- 
sence of fossil evidence for biologic activity. The laminated black 
shales which constitute most of the black-shale sequence are broken 
by two major sequences of interbedded greenish-gray, clayey shales 
which contain bioturbation and pyritized micromorph invertebrates. 
The black shales contain abundant evidence of life from upper parts 
of the water column such as fish fossils, conodonts, algae and other 
phytoplankton; however, there is a lack of evidence of benthic life. 
The rare brachiopods, crinoids, and molluscs that occur in the 
black shales were probably epiplanktic. A significant physical dis- 
tinction between the environment in which the black sediments 
were deposited and that in which the greenish-gray sediments were 
deposited was the level of dissolved oxygen. The laminated black 
shales point to anaerobic conditions and the bioturbated greenish- 
gray shales suggest dysaerobic to marginally aerobic-dysaerobic 
conditions. A paleoenvironmental model in which quasi-estuarine 
circulation compliments and enhances the effect of a stratified 
water column can account for both depletion of dissolved oxygen 
in the bottom environments and the absence of oxygen replenish- 
ment during black-shale deposition. Periods of abundant clastic 
influx from fluvial environments to the east probably account for 
the abundance of clays in the greenish-gray shale as well as the 
small amounts of oxygen necessary to support the depauparate, op- 
portunistic, benthic faunas found there. These pulses of greenish- 
gray clastics were short-lived and eventually were replaced by an- 
aerobic conditions and low rates of clastic sedimentation which 
characterized most of black-shale deposition. 


21128 (SAND—79-1539) Preliminary survey of tuff dis- 
tribution in Esmeralda, Nye, and Lincoln Counties, Nevada. 
Smith, G.V.; Pink, T.S.; Lawrence, J.R.; Woodward, L.A.; 
Keil, K.; Lappin, A.R. (New Mexico Univ., Albuquerque 
(USA); Sandia National Labs., Albuquerque, NM (USA)). 
Feb 1981. Contract AC04-76DP00789. 158p. NTIS, PC 
A08/MF AOI. 

This report inventories the surface distribution of silicic tuffs 
in Nye, Esmeralda, and Lincoln Counties, NV, based on a review 
of available literature. The inventory was taken to provide a data 
base in evaluating tuff sites for the disposal of high-level nuclear 
waste. Silicic ash-flow tuffs that are about 11 to 34 million years 
(my) old are widespread in these counties. These rocks are locally 
deformed by right-lateral movement along Walker Lane and the 
Las Vegas Shear Zone, and left-lateral movement along a zone 
from near the Nevada Test Site (NTS) to the Utah border, and are 
commonly offset by steeply dipping normal faults. The normal 
faults that bound horsts, grabens, and tilted-fault blocks of the 
Basin-and-Range Province began to form 30 my ago; some are still 
active. Tuff distribution is discussed on a regional basis. Tuff thick- 
nesses and alterations, structural complexity, and proximity to 
recent faulting, recent volcanism, and mineral resources are dis- 
cussed for each area. Although the literature on which it is based is 
often incomplete and sketchy, this report is intended to serve as a 
basis for future, more detailed work that includes initial field in- 
spection, detailed field and laboratory studies, and extrapolations to 
the subsurface. 


21129 (SAND—81-7071) Potassium-argon and neutron 
activation analysis studies of polyhalites near the WIPP site. 
Brookins, D.G.; Register, J.K. (New Mexico Univ., Albu- 
querque (USA). Dept. of Geology). Apr 1981. Contract 
AC04-76DP00789. 35p. NTIS, PC A03/MF AOI. 

Samples of the purest available polyhalite [K2Ca2Mg(SO,), 
.2H2O] were selected from various drill cores or other available 
specimens. The selected material was very gently crushed by hand 
to -40/+200 mesh under dehumidified conditions. Radiogenic 
argon analyses were performed in duplicate on separate aliquots of 
each sample using conventional K-Ar dating techniques. The argon 
analyses were performed statically using an AEI MS-10 mass spec- 
trometer. Potassium analyses were done by flame photometry after 
fusion of the samples with LiBOs. The data obtained are of interest 
for several reasons: (1) the determined polyhalite K-Ar ages agree 
well with the Rb-Sr isochron age suggesting that the actual last 
crystallization of the potash ore may have taken place in the Trias- 
sic (210 m.y.) rather than in the Latest Permian; (2) polyhalite asso- 
ciated with a lamprophyre dike is reasonably close in age (21.4 
m.y.) to the dike itself (31 m.y.) and confirms the age of intrusion 
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of the dike. The nearby melt halite and post-polyhalite sylvite are 
probably also close to 20 m.y. in age; (3) the polyhalite data refute 
the old statements made by several authors that this mineral is not 
suitable for K-Ar dating; (4) polyhalite is apparently a very useful 
mineral for dating by the K-Ar method. Polyhalites can and should 
be used for purposes of tracing diagenetic and post-formational 
events at the WIPP site and in other evaporites. 


21130 (TAC-RS—80-004) Remote sensing of natural re- 
sources. Quarterly literature review, October-December 1980. 
Gonzales, R.W.; Inglis, M.H. (eds.). (New Mexico Univ., 
Albuquerque (USA). Technology Application Center). Feb 
1981. 129p. Univ. of New Mexico, Albuquerque. 

This review covers literature pertaining to documented data 
and data gathering techniques that are performed or obtained re- 
motely from space, aircraft, or ground-based stations. All of the 
documentation is related to remote sensing sensors or the remote 
sensing of the natural resources. Section headings are: general; ge- 
ology; environmental quality; hydrology; vegetation; oceanography; 
regional planning and land use; data manipulation; and instrumenta- 
tion and technology. (JGB) 


21131 (UCID—18979) Results of exploratory drill hole 
UE7nS East-Central Yucca Flat, Nevada Test Site. Wagoner, 
J.L.; Ramspott, L.D. (Lawrence Livermore National Lab., 
CA (USA)). 2 Mar 1981. Contract W-7405-ENG-48. 30p. 
NTIS, PC A03/MF AOl1. 

Exploratory hole UE7nS was drilled to a depth of 672.1 m 
in East-Central Yucca Flat, Nevada Test Site, as part of a program 
sponsored by the Nuclear Monitoring Office (NMO) of the Ad- 
vanced Research Projects Agency (ARPA). The purpose of the 
program is to determine the geologic and geophysical characteris- 
tics of selected locations that have demonstrated anomalous seismic 
signals. The purpose for drilling UE7nS was to provide the afore- 
mentioned data for emplacement site U7n. This report presents lith- 
ologic and stratigraphic descriptions, geophysical logs, physical 
properties, and water table measurements. An analysis of these data 
has been made and a set of recommended values is presented. 


21132 (UCRL—53065(Vol.1)) Status report on the geolo- 
gy of the Lawrence Livermore National Laboratory site and 
adjacent areas. Volume I. Text and appendices A-E. Carpen- 
ter, D.W.; Puchlik, K.P.; Ramirez, A.L.; Wagoner, J.L.; 
Knauss, K.G.; Kasamever, P.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Oct 1980. Con- 
tract W-7405-ENG-48. 105p. NTIS, PC A06/MF AOl1. 

In April, 1979, geoscience personnel at Lawrence Livermore 
National Laboratory (LLNL) initiated comprehensive geologic, 
seismologic, and hydrologic investigations of the LLNL site and 
nearby areas. These investigations have two objectives: 1. to obtain 
data for use in preparing a Final Environmental Impact Report for 
LLNL, pursuant to the National Environmental Policy Act; 2. to 
obtain data for use in improving the determination of a design basis 
earthquake for structural analysis of LLNL facilities. The first 
phases of these investigations have been completed. Work complet- 
ed to date includes a comprehensive literature review, analyses of 
three sets of aerial photographs, reconnaissance geophysical sur- 
veys, examination of existing LL.NL site borehole data, and the log- 
ging of seven exploratory trenches, segments of two sewer trench- 
es, a deep building foundation excavation, a road cut, and an en- 
larged creek bank exposure. One absolute age date has been ob- 
tained by the '*C method and several dates of pedogenic carbonate 
formation have been obtained by the **°Th/***U method. A seismic 
monitoring network has been established, and planning for a site 
hydrologic monitoring program and strong motion instrument net- 
work has been completed. The seismologic and hydrologic investi- 
gations are beyond the scope of this report and will be discussed 
separately in future documents. 


21133 (UCRL—53065(Vol.2)) Status report on the geolo- 
gy of the Lawrence Livermore National Laboratory site and 
adjacent areas. Volume II. Appendix F. Carpenter, D.W.; 
Ramirez, A.L.; Wagoner, J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Oct 1980. Contract W- 
7405-ENG-48. 198p. NTIS, PC A09/MF AOl. 

Material in this volume is Appendix F of UCRL-53065. All 
information in this volume pertains to logs of exploratory trenches 
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and excavations made in the vicinity of the Lawrence Livermore 
National Laboratory (LLNL) and Sandia National Laboratory, 
Livermore (SNLL) sites. This volume includes a brief description 
of each excavation, followed by a detailed log of the entire length 
of the excavation. Trenching studies and detailed loggings of con- 
struction excavations and exposures were designed to evaluate near- 
surface conditions in areas where faults have been postulated by 
previous investigators or where air photo analyses have identified 
faint tonal lineations that could be interpreted as fault-related. 


5802 Geophysics 
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21134 (DOE/ER/10769—3) Velocity inversion problem: 
present status, new directions. Bleistein, N.; Cohen, J.K. 
(Denver Univ., CO (USA). Dept. of Mathematics). 1980. 
Contract AC02-80ER10769. 54p. NTIS, PC A04/MF AOl. 

The research program in seismic exploration in progress in 
the Mathematics Department of the University of Denver is de- 
scribed. This work is identified here by the term velocity inversion. 
The mathematical formulations employed by this group are out- 
lined and results of computer implementation are depicted. Ongoing 
research is also presented. 


21135 (LA—8679-MAP) Complete Bouguer gravity 
ancmaly map of the Socorro 1° x 2° quadrangle, New Mexico. 
Ander, M.E.; Kennedy, W.D.; Aiken, C.L.V. (Los Alamos 
Scientific Lab., NM (USA)). Mar 1981. Contract W-7405- 
ENG-36. 24p. NTIS, PC A02/MF AOl1. 

A Bouguer gravity anomaly map with contour interval of 5 
mgal is presented. Also included is a map of the locations of grav- 
ity stations in the Socorro 1° x 2° quadrangle, New Mexico. (ACR) 


21136 (SAND—80-0454) Geologic flow characterization 
using tracer techniques. Klett, R.D.; Tyner, C.E.; Hertel, 
E.S. Jr. (Sandia National Labs., Albuquerque, NM (USA); 
Dikewood Corp., Albuquerque, NM (USA)). Apr 1981. 
Contract AC04-76DP00789. 84p. NTIS, PC AOS/MF AOl1. 

A new tracer flow-test system has been developed for in situ 
characterization of geologic formations. This report describes two 
sets of test equipment: one portable and one for testing in deep for- 
mations. Equations are derived for in situ detector calibration, raw 
data reduction, and flow logging. Data analysis techniques are pre- 
sented for computing porosity and permeability in unconfined iso- 
tropic media, and porosity, permeability and fracture characteristics 
in media with confined or unconfined two-dimensional flow. The 
effects of tracer pulse spreading due to divergence, dispersion, and 
porous formations are also included. 


21137 (UCID—19030) Program for calculating borehole 
and surface gravity caused by two-dimensional structure in 
cartesian or cylindrical coordinates. Hearst, J.R. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). 4 May 
1981. Contract W-7405-ENG-48. 101p. NTIS, PC A06/MF 
AOl. 

An interactive computer program, BIFUR III, has been 
written. It computes the gravitational effect of two-dimensional 
structures bounded by planes (Program BIFURC) or co-axial cylin- 
drical surfaces (Program BIFURC). The calculated gravimetric 
density can be compared to density calculated from measurements 
of gravity online, and compare the results of different changes. The 
primary application is to borehole gravimetry, but surface gravity 
problems can also be investigated. 


21138 (SAND—81-0564(Vol.5)(No.3)) Sandia Technology. 
(Sandia National Labs., Albuquerque, NM (USA)). May 
1981. Contract AC04-76DP00789. 26p. NTIS, PC A03/MF 
AOl. 

General information is provided on technical programs at 
Sandia Laboratories. Three such programs are described: terradyna- 
mics, in which penetrators probe the earth's response to high-speed 
intrusion; Auger electron spectroscopy; and the national seismic 
station program, in which monitoring stations placed inside Russia 
could detect nuclear tests. (GHT) 
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21139 Thermal property measurements in a fresh pumice 
flow at Mt. St. Helens. Hardee, H.C. (Geothermal Research 
Division 4743, Sandia National Laboratories, Albuquerque, 
NM 87185). Geophysical Research Letters ; 8: No. 3, 210- 
212(Mar 1981). 

A thermal penetrator that was air dropped into a freshly em- 
placed pumice flow at Mt. St. Helens yielded information on the in- 
situ thermal properties of the pumice. The in-situ conductivity-den- 
sity-specific heat product at a depth of 60 cm was found to be 7.24 
x 10°° cal?cm/* s- °C? at an average pumice temperature of 200 
°C. Using this data, values for the average in-situ thermal conduc- 
tivity (2.9 x 10~* cal/cm-s-°C) and thermal diffusivity (1.2 x 107% 
cm?/s) were estimated. These thermal properties are of use in stud- 
ies of pumice cooling and in the interpretation of infrared remote 
sensing data. 


21140 Topographic effects in resistivity and induced-po- 
larization surveys. Fox, R.C.; Hohmann, G.W.; Killpack, 
T.J.; Rijo, L. Geophysics ; 45: No. 1, 75-93(Jan 1980). 

We have made a systematic study of dipole-dipole apparent 
resistivity anomalies due to topography and of the effect of irregu- 
lar terrain on induced-polarization (IP) anomalies, using a two-di- 
mensional (2-D), finite-element computer program. A valley pro- 
duces a central apparent resistivity low in the resistivity pseudosec- 
tion, flanked by zones of higher apparent resistivity. A ridge pro- 
duces just the opposite anomaly pattern - a central high flanked by 
lows. A slope generates an apparent resistivity low at its base and a 
high at its top. Topographic effects are important for slope angles 
of 10° or more and for slope lengths of one dipole-length or great- 
er. The IP response of a homogeneous earth is not affected by to- 
pography. However, irregular terrain does affect the observed IP 
response of a polarizable body due to variations in the distance be- 
tween the electrodes and the body. These terrain-induced anomalies 
can lead to erroneous interpretations unless topography is induced 
in numerical modeling. A field case demonstrates the importance of 
including topography, where it is significant, in interpretation 
models. A technique for correcting apparent resistivity for topo- 
graphic effects uses the finite-element program to compute correc- 
tion factors. 


21141 Borehole geophysics in igneous and metamorphic 
rocks. Keys, W.S. Log Analyst ; 20: No. 4, 14-28(Jul 1979). 

From 20. annual logging symposium; Tulsa, OK, USA (6 
Jun 1979). 

Igneous and metamorphic rocks usually present different pe- 
trophysical properties, such as porosity, density, resistivity, and 
mineralogy, than do sedimentary rocks. For this reason all conven- 
tional geophysical logging techniques may not be useful and petro- 
physics must be used to develop appropriate methods of log analy- 
sis. Core analyses plotted against log response and crossplotting of 
various logs in the computer are particularly useful for identifying 
the various rock types in an igneous complex. Hydrothermal alter- 
ation and fluid movement through fractures are very important pa- 
rameters that are needed from logs. Hydrothermal alteration may 
be recognized on well logs through the use of crossplots and bore- 
hole gamma spectrometry. The acoustic televiewer supported by 
other logs has been highly successful for identifying fractures that 
are transmitting either hot or cold water. 
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21142 (ONWI—94) Finite-length line source superposi- 
tion model (FLLSSM). (Kaiser Engineers, Oakland, CA 
(USA)). Mar 1980. Contract AC06-76RL01830. 106p. NTIS, 
PC A06/MF AOI. 

Documented is a linearized thermal conduction model which 
was developed to economically determine media temperatures in 
geologic repositories for nuclear wastes. Individual canisters con- 
taining either high-level waste or spent fuel assemblies are repre- 
sented as finite-length line sources in a continuous media. The com- 
bined effects of multiple canisters in a representative storage pattern 
can be established at selected points of interest by superposition of 
the temperature rises calculated for each canister. The methodolo- 
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gy is outlined and the computer code FLLSSM which performs re- 
quired numerical integrations and superposition operations is de- 
scribed in detail. 


21143 (SAND—79-2349) Volatile content of rock salt. 
Hohlfelder, J.J. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1981. Contract AC04-76DP00789. 24p. NTIS, 
PC A02/MF AOl1. 

Measurements of the volatile content of rock salt are de- 
scribed. Results from these measurements are presented and com- 
pared with results from earlier measurements made on smaller sam- 
ples of similar material. Possible sources of the volatile matter are 
discussed. 


21144 (SAND—81-0738) Review and comparison of tran- 
sient creep laws used for natural rock salt. Herrmann, W.; 
Lauson, H.S. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1981. Contract AC04-76DP00789. 69p. NTIS, 
PC A04/MF AO1. 

A number of creep laws are reviewed, which have been pro- 
posed to describe the transient creep of rock salt for use in design 
calculations of nuclear waste isolation and strategic petroleum re- 
serve repositories. It is shown that they all have the same general 
form, and their ability to fit creep data for rock salt is tested. Four 
creep laws are found to fit the data for individual creep tests about 
equally well. Three of these include steady-state as well as transient 
creep, while the fourth, equivalent to power-law time hardening in 
the case of a creep test, does not. Extrapolations at constant stress 
and temperature of the three creep laws with steady-state creep es- 
sentially coincide for times longer than a few months, since the 
transient creep becomes negligible for such times. Power-law har- 
dening, on the other hand, since it depends on time through a 
power less than one, predicts much smaller creep strains at very 
long times. 


21145 Chemical interaction of aqueous solutions with epi- 
dote-feldspar mineral assemblages in geologic systems. II. 
Equilibrium constraints in metamorphic/geothermal process- 
es. Bird, D.K.; Helgeson, H.C. (Univ. of California, Berke- 
ley). American Journal of Science ; 281: No. 5, 576-614(May 
1981). 

Thermodynamic analysis of the system NaeO-K,O-CaO- 
FeO-Fe203-AlzO3-SiO2-H2O-HCI-CO. at pressures and tempera- 
tures to 5 kb and 600°C affords quantitative description and inter- 
pretation of phase relations among epidote, garnet, plagioclase, and 
alkali feldspar solid solutions in hydrothermal systems. Comparison 
of computed and observed compositions of these minerals and coex- 
isting fluids suggests that the calculations afford close approxima- 
tion of equilibrium and mass transfer in metamorphic/geothermal 
processes. The standard molal enthalpies of decomposition reactions 
for plagioclase are of the order of -4 to -50 kcal mole~', which re- 
quires the activity of the anorthite component of plagioclase coex- 
isting with epidote solid solutions to increase with increasing tem- 
perature at constant pressure. In contrast, because the standard 
molal volumes of these reactions are also negative, a/sub 
CaAlSizOs/ decreases with increasing pressure at constant tem- 
perature. Either stoichiometric epidote or clinozoisite is compatible 
with plagioclase, quartz, calcite, and an aqueous phase, but only at 
X/sub CO:/ = 0.2. The complex zoning commonly exhibited by 
both plagioclase and epidote solid solutions in geologic systems can 
be attributed to minor isothermal/isobaric changes in the composi- 
tion of coexisting aqueous solutions. Logarithmic activity and fuga- 
city diagrams constructed with provision for solid solution permit 
documentation of such changes and facilitate thermodynamic inter- 
pretation of mineral and fluid compositions in metamorphic/geo- 
thermal systems. 


21146 Fragmentation of solids under impulsive stress 
loading. Grady, D.E. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). Journal of Geophysical Re- 
search ; 86: No. B2, 1047-1054(10 Feb 1981). 

An analysis of fragmentation due to dynamic stress loading 
is presented which provides analytic functions for the distributions 
in fragment sizes. The analysis is restricted to one-dimensional 
bodies under uniform tensile loading. Concepts of survival statistics 
are used to account for spatially random fracture nucleation. Frag- 
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ment size distribution curves for both brittle and ductile fracture 
are derived, and the curve for the latter is compared with experi- 
mental data. Fragment distribution curves are shown to depend on 
both material deformation properties and loading conditions. 
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21147 Revision of the meteorite based cosmic abundance 
of boron. Curtis, D.; Gladney, E.; Jurney, E. (Los Alamos 
Scientific Lab., NM (USA)). Geochimica et Cosmochimica 
Acta ; 44: No. 12, 1945-1953(Dec 1980). 

Analyses of meteorites for B abundances have shown that 
many chondrites are contaminated with terrestrial B, producing er- 
roneously high meteoric abundances of this element. Boron concen- 
trations in freshly prepared interior samples are significantly lower 
than they are in samples with unknown or unspecified terrestrial 
histories. An estimate of the cosmic abundance based upon the anal- 
yses of 8 interior samples of 2 carbonaceous chondrites and 1 interi- 
or sample of each of 8 ordinary chondrites is a factor of 6.7 less 
than the previous low estimate. The revised value, 3.0 B/10'°H, is 
in excellent agreement with estimates based on observations of the 
solar photosphere. There is no longer a need to consider processes 
that enrich B in carbonaceous chondrites or deplete it in the sun. 
Relative meteoric abundances of Li, Be and B are now in general 
agreement with models of nucleosynthesis of these light elements 
by galactic cosmic ray induced spallation. 


21148 Geochemical and cosmochemical cycles involving 
sulfur, sulfide, sulfite, and sulfate. Meyer, B.; Peter, L.; 
Ospina, M. (Univ. of Washington, Seattle). Geochimica et 
Cosmochimica Acta ; 43: No. 9, 1579-1582(Sep 1979). 

Raman spectra of aqueous systems containing sulfur dioxide, 
elemental sulfur and sulfate indicate that the equilibrium between 
these species is catalyzed by elemental sulfur. Therefore, dynamic 
equilibrium can be expected under conditions prevalent on Venus, 
on Io and in epigenic sulfur deposits. 
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21149 Model for dwarf novae as progenitors of type 1 su- 
pernovae. Starrfield, S.; Truran, J.W.; Sparks, W.M. (De- 
partment of Physics, Arizona State University; and Theo- 
retical Division, University of California Los Alamos Scien- 
tific Laboratory). Astrophysical Journal, Letters to the Editor 
; 243: No. 1, L27-L31(1 Jan 1981). 

We propose that a Type I supernova event can be produced 
as a result of accretion at low rates; M<10~'®°M/sub sun/ yr™', 
onto the white dwarf component of a dwarf-nova close binary. At 
these low rates, diffusion of the CNO nuclei out of the accreted hy- 
drogen envelope can occur on the accretion time scale, and nuclear 
burning will occur mainly by the proton-proton chain. Studies of 
this process show that, when the CNO abundance in the envelope 
is less than 2.5 x 10°* of solar, no thermonuclear flash occurs and 
no mass is lost. The result of the evolution is a gradually increasing 
layer of helium beneath the hydrogen-burning shell. 


21150 Isotopic anomalies in the galactic cosmic-ray 
source. Wiedenbeck, M.E.; Greiner, D.E. (University of 
California Space Sciences Laboratory, Berkeley, California 
94720). W-7405-ENG-78. Physical Review Letters ; 46: No. 
10, 682-685(9 Mar 1981). 

High-resolution (s/sub M/<0.25 amu) observations have 
been made of the isotopic composition of oxygen, neon, and magne- 
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sium in the galactic cosmic rays (~ 100-300 MeV/amu). Derived 
source abundances shown enhancements of **Ne/*°Ne, 7>Mg/ 
24Mg, and **Mg/**Mg over solar-system values by factors of 4.1/ 
sup +0.8//sub -0.6/, 1.6/sup +0.3//sub -0.2/, and 1.6/sup +0.3// 
sub -0.2/, respectively. These data demonstrate that the cosmic-ray 
source is compositionally distinct from the solar system and con- 
strain nucleosynthesis models, several of which are considered. 


21151 Source of proton anisotrophy in the high-speed 
solar wind. Schwartz, S.J.; Feldman, W.C.; Gary, S.P. (Uni- 
versity of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). Journal of Geophysical 
Research ; 86: No. A2, 541-546(1 Feb 1981). 

Two factors which can contribute to proton anisotropy in 
the high-speed solar wind are investigated. We present evidence 
that observed proton Tperpendicular<Tparallel anisotropies are 
maintained locally by plasma instabilities driven by proton and 
helium beams. The transfer of beam energy to T/sub perpendicu- 
lar/ by means of these instabilities is shown to be sufficient to ac- 
count for the aforementioned proton temperature anisotropy. 


21152 Interplanetary ions during an energetic storm par- 
ticle event: The distribution function from solar wind thermal 
energies to 1.6 MeV. Gosling, J.T.; Asbridge, J.R.; Bame, 
S.J.; Feldman, W.C.; Zwickl, R.D.; Paschmann, G-.; 
Sckopke, N.; Hynds, R.J. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Journal of Geophysical Research ; 86: No. A2, 547- 
554(1 Feb 1981). 

Data from the Los Alamos Scientific Laboratory/Max- 
Planck-Institut fast plasma experiment on Isee 2 have been com- 
bined with data from the European Space Agency/Imperial Col- 
lege/Space Research Laboratory low-energy proton experiment on 
Isee 3 to obtain for the first time an ion velocity distribution func- 
tion f(v) extending from solar wind energies (-1 keV) to 1.6 MeV 
during the postshock phase of an energetic storm particle (ESP) 
event. This study reveals that f(v) of the ESP population is roughly 
isotropic in the solar wind frame from solar wind thermal energies 
out to 1.6 MeV. Emerging smoothly out of the solar wind thermal 
distribution, the ESP f(v) initially falls with increasing energy as E/ 
sup -2.4/ in the solar wind frame. Above about 40 keV no single 
power law exponent adequately describes the energy dependence of 
f(v) in the solar wind frame. Above ~200 keV in both the space- 
craft frame and the solar wind frame, f(v) can be described by an 
exponential in speed (f(v)proportionale/sup -v/v//sub 0/) with v/ 
sub 0/ = 1.05 x 10° cm s ~'. The ESP event studied (August 27, 
1978) was superposed upon a more energetic particle event which 
was predominantly field-aligned and which was probably of solar 
origin. Our observations suggest that the ESP population is acceler- 
ated directly out of the solar wind thermal population or its quies- 
cent suprathermal tail by a stochastic process associated with the 
shock wave disturbance. The acceleration mechanism is sufficiently 
efficient that ~1% of the solar wind population is accelerated to 
suprathermal energies. These suprathermal particles have an energy 
density of ~290 eV cm~*. 


21153 Two fast soft X-ray transients at high galactic lati- 
tude. Nousek, J.A.; Cordova, F.A.; Garmire, G.P. (Califor- 
nia Institute of Technology). Astrophysical Journal ; 242: No. 
3, 1107-1113(15 Dec 1980). 

Two soft X-ray sources appeared at a level 10 times the 
HEAO 1 A-2 experiment’s scanning sensitivity for ~10*—10° s, 
and then dropped below detectability. Both sources were discov- 
ered at high galactic latitude. The transient designated H0850+ 13 
appeared on 1977 November 4. In three consecutive observations 
made within 6 hours a softening of the source spectrum was ob- 
served, consistent with decline of temperature of ~2 x 10® K to 
~1x 10°K. The transient designated H0336—26 appeared on 1978 
February 3 and had a temperature no higher than 10° K. The 90% 
confidence error bars for these sources contain no convincing opti- 
cal counterparts. Assuming a hypothetical distance to the sources 
of 10 pe, the observed intensity implies their luminosities are ~ 10*° 
erg s-'. As the HEAO 1 A-2 experiment’s ability to detect such 
rapid transients is quite limited, the total rate of similar transients 
may be quite high. Assuming these two detections were random 
samplings of a population of transient sources isotropically distrib- 


64 PHYSICS RESEARCH 
6402 Atmospheric Physics 


uted over the sky and occurring at a constant rate over time, we 
estimate there may be ~ 100 such transients per year. 


21154 Fluctuations in the microwave background at large 
angular scale. Smoot, G.F. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Physica Scripta ; 21: No. 
5, 619-623(1980). 

From Symposium on the universe at large redshifts; Copen- 
hagen, Denmark (25 - 29 Jun 1979). 

The large-angular-scale isotropy of the cosmic background 
radiation is a sensitive probe of many important cosmological ef- 
fects. All measurements of the angular distribution of the cosmic 
background radiation are consistent with only a dipole (first order 
spherical harmonic) anisotropy of magnitude 3 mK which is inter- 
preted as the local solar motion relative to the comoving frame of 
universal expansion. All other anisotropies are less than 1 mK or 
one part in 3000. 
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21155 Evidence for the tailward retreat of a magnetic 
neutral line in the magnetotail during substorm recovery. 
Forbes, T.G.; Hones, E.M.; Bame, S.J.; Asbridge, J.R.; 
Paschmann, G.; Sckopke, N.; Russell, C.T. (University of 
California, Los Alamos National Laboratory, Los Alamos, 
NM 87545). Geophysical Research Letters ; 8: No. 3, 261- 
264(Mar 1981). 

On several occasions during the recovery phase of substorms 
the Los Alamos/MPI analyzers on the ISEE 1 and 2 satellites have 
observed protons counter-streaming along the magnetic field within 
about 1 R/sub e/ of the northern (upper) surface of the plasma 
sheet. We present data for one of these periods (04:00—04:30, 
March 1, 1978) which strongly suggest that the counter-streaming 
of the protons results from the mirroring of particles moving Earth- 
ward along the magnetic field. Only the Earthward flow is ob- 
served when the satellites first encounter the plasma sheet. But 
about 2 minutes after the entry into the plasma sheet the return tail- 
ward flow appears while the Earthward flow continues. The speeds 
of both the Earthward and tailward moving populations thereafter 
show a systematic decrease with time with the tailward speed being 
persistently ~200 km/sec greater than the earthward speed. Analy- 
sis of the correction between the speeds of the two populations 
shows that the decrease in speed results from the relative motion of 
the satellites with respect to a spatial gradient in the velocity at the 
boundary of the plasma sheet. We interpret the time delay between 
the onset of the Earthward and tailward streaming protons and the 
persistent difference between their speeds as evidence that the 
source of the Earthward flow is moving tailwards into magnetic 
field lines mapping to progressively higher polar latitudes as sub- 
storm recovery proceeds and we suggest that the source is the 
region of magnetic reconnection associated with a tailward retreat- 
ing neutral line. 


21156 Measurements of nitric oxide after a nuclear burst. 
McGhan, M.; Shaw, A.; Megill, L.R.; Sedlacek, W.; Guth- 
als, P.R.; Fowler, M.M. (Center for Atmospheric and Space 
Sciences, Utah State University, Logan, Utah 84322). Jour- 
nal of Geophysical Research ; 86: No. C2, 1167-1173(20 Feb 
1981). 

Measurement of ozone and nitric oxide in a nuclear cloud 7 
days after the explosion are reported. No measurable increase 
above the ambient density of either ozone or nitric oxide was 
found. Results from a chemistry model of the cloud do not agree 
with the measurement unless ‘nonstandard’ assumptions are made 
with regard to the operating chemical processes. A number of pos- 
sible explanations of the results are discussed. 


21157 Optical pulse propagation through clouds. Matter, 
J.C.; Bradley, R.G. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). Applied Optics ; 20: No. 4, 
554-563(15 Feb 1981). 

The cloud impulse response (spatial and temporal) to optical 
pulse propagation has been measured. Experimental data are report- 
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ed for the radiance function, pulse stretching, and (the first pub- 
lished) delay time. The results have been confirmed by Monte 
Carlo modeling. A geometric scattering model is presented explain- 
ing the temporal results for the test conditions. 


21158 Further determination of the characteristics of 
magnetospheric plasma vortices with Isee 1 and 2. Hones, 
E.W. Jr.; Birn, J.; Bame, S.J.; Asbridge, J.R.; Paschmann, 
G.; Sckopke, N.; Haerendel, G. (University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). Journal of Geophysical Research ; 86: No. 
A2, 814-820(1 Feb 1981). 

Further studies of the vortices in magnetospheric plasma 
flow with the Los Alamos Scientific Laboratory/Max-Planck-Insti- 
tut (LASL/MPI) fast plasma experiment on Isee 1 and 2 have re- 
vealed that the pattern of vortical flow has a wavelength of ~ 20-40 
R/sub E/ and moves tailward through the magnetosphere at speed 
of several hundred kilometers per second. The tendency toward 
vorticity pervades the total breadth of the plasma sheet tailward of 
the dawn-dusk meridian. The sense of rotation of the pl-sma flow 
(as viewed from above the ecliptic plane) is clockwise in the morn- 
ingside of the plasma sheet and counterclockwise in the evening- 
side. The sense of rotation in the morning and evening boundary 
layers is reversed from that in the contiguous regions of the plasma 
sheet. The occurrence of vortical flow is independent of the level 
of geomagnetic activity but is associated with long-period geomag- 
netic pulsations. We believe that the source of the vortical motion 
is a Kelvin-Helmholtz instability of the plasma boundary layer’s 
inner surface (i.e., the interface between the plasma sheet and the 
boundary layer) that has recently been proposed by Sonnerup 
[1980]. 
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21159 (CONF-810432—2) Collisions of low-energy multi- 
charged ions. Phaneuf, R.A.; Crandall, D.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
3p. NTIS, PC A02/MF AOI. 

From Atomic physic program contractors’ workshop; Ar- 
gonne, IL, USA (1 Apr 1981). 

Experimental measurements of cross sections for collisions of 
multiply charged ions with atoms at the lowest attainable collision 
energies are reported. Emphasis is on electron capture from hydro- 
gen atoms by multiply charged ions at energies below 1 keV/amu. 
The principal effort is the development of a merged-ion-atom- 
beams apparatus for studies down to 1 eV/amu relative energy. 
(GHT) 


21160 (DOE/ET/53035—T1) Annual progress report. 
Hahn, Y. (Connecticut Univ., Storrs (USA). Dept. of Phys- 
ics). 7 May 1981. Contract AS02-76ET53035. 13p. NTIS, 
PC A02/MF AOl. 

The evaluation of the dielectronic recombination rate for 
ions in the Na and Li isoelectronic sequences was completed. Using 
this result, together with the earlier calculation of the rates for the 
Be and Ne sequences, the existing semi-empirical formula was im- 
proved. Work on the Mg-like ions is continuing. The Auger contri- 
bution to the electron impact ionization and to the photon-induced 
ionization cross sections is estimated. A short summary of the prog- 
ress made to date is given, and the proposed research for 1981-82 
and 1982-83 is also included. 


21161 (HMI—294, pp 78) Investigation of characteristic 
X-rays of oxygen in O., HxO, CO and CO, following the ex- 
citation with protons. Matthews, D.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.); Groeneveld, 
K.O.; Schumann, S. (Frankfurt Univ. (Germany, F.R.). Inst. 
fuer Kernphysik); Schneider, D.; Prost, M. 1978. (In 
German). Dep. NTIS (US Sales Only). 


In Annual report 1978. 
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21162 (HMI—294, pp 85) Excitation of P~ -ions (50-500 
keV) during passing through carbon foils. Matthews, D.L. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.); Schneider, D.; Stolterfoht, N. 1978. (In German). 
Dep. NTIS (US Sales Only). 

In Annual report 1978. 


21163 (UCRL—85547) High resolution color raster com- 
puter animation of space filling molecular models. Max, N.L. 
(Lawrence Livermore National Lab., CA (USA)). 1981. 
Contract W-7405-ENG-48. 8p. (CONF-810635—1). NTIS, 
PC A02/MF AOI. 

From National Computer Graphics Association conference; 
Baltimore, MD, USA (14 Jun 1981). 

The ATOMLLL system efficiently produces realistic photo- 
graphs of ball-and-stick or space-filling molecular models, with 
color shading, highlights, shadows, and transparency. The hidden 
surface problem for a scene composed of intersecting spheres and 
cylinders is solved on a CDC-7600, which outputs onto magnetic 
tape the outlines of the visible parts of each object. The outlines are 
then rendered, at up to 4096 x 4096 resolution, by a Dicomed D-48 
color film recorder, controlled by a Varian V-75 minicomputer. 
The Varian computes the shading and highlights for each pixel in a 
fast microcoded loop. Recent modifications to give shadows and 
transparency are described. 


21164 General theory of the spectroscopic properties of 
partially ordered ensembles. II. Two-vector problems. Nairn, 
J.A.; Friesner, R.; Sauer, K. (Laboratory of Chemical Bio- 
dynamics, Lawrence Berkeley Laboratory and Department 
of Chemistry, University of California, Berkeley, California 
94720). Journal of Chemical Physics, The ; 74: No. 10, 5398- 
5406(15 May 1981). 

We have expanded on the results of an earlier paper [J. 
Chem. Phys. 72, 221 (1980)] which deals with a method for deter- 
mining the response of a static, partially ordered ensemble of mole- 
cules to various types of electromagnetic probes. In this paper we 
consider types of spectroscopy whose response depends on the lo- 
cation of two vectors in an axis system fixed with respect to the 
molecule. Examples of such spectroscopies discussed in detail in- 
clude fluorescence polarization, photoselection linear dichroism, 
Raman spectroscopy, and two-photon absorption. We outline the 
kinds of structural information available from polarization experi- 
ments on partially ordered ensembles. 


21165 Optical spectra and Zeeman effect for Er** in 
LuPO, and HfSiO;. Hayhurst, T.; Shalimoff, G.; Edelstein, 
N.; Boatner, L.A.; Abraham, M.M. (Materials and Molecu- 
lar Research Division, Lawrence Berkeley Laboratory, Uni- 
versity, California, Berkeley, California 94720). Journal of 
Chemical Physics, The ; 74: No. 10, 5449-5452(15 May 1981). 

The absorption spectra of Er** diluted in LuPO, and HfSiO, 
crystals have been measured from 6000 to 28 000 cm™' at liquid He 
and N2 temperatures. Zeeman spectra were obtained in the visible 
region. The transitions were assigned and fitted to a semiempirical 
Hamiltonian with ten adjustable parameters. Satisfactory fits were 
obtained including reasonable agreement between calculated and 
measured g values. 


21166 Fluorescence spectrum of Mo» in argon and kryp- 
ton matrices. Pellin, M.J.; Foosnaes, T.; Gruen, D.M. 
(Chemistry Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). W-31-109-ENG-38. Journal of Chemi- 
cal Physics, The ; 74: No. 10, 5547-5557(15 May 1981). 

The time resolved fluorescence spectra of Moz isolated in Ar 
and Kr matrices at 14 °K are presented. Depending on excitation 
wavelength, either of two separate vibrational progressions with 
475.7 ( +- 4.5) cm™! spacings can be observed in emission. Similari- 
ties between several features in the two emission spectra lead to the 
conclusion that the progressions arise from Mose trapped in two dis- 
tinct sites, each characterized by its own absorption spectrum. Ex- 
citation spectra elucidate the overlapping absorption spectra of the 
two sites. The measured emission lifetimes are long and not single 
exponential. In krypton matrices, lifetimes of 0.85 msec from one 
site and a biexponential emission decay of 0.70 and 1.94 msec from 
a second site are observed. In argon matrices, 2.1 msec emission 
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decay times in one site and a triexponential decay with components 
of 2.1, 3.93, and 6.3 msec were measured in a second site. Phonon 
structure in the well resolved spectra show that the matrix coupling 
is different for the two matrix sites. Various empirical correlation 
rules are used to test the validity of w/sub e/ as well as to compare 
it to other experimental quantities for Moz. These rules indicate a 
1.9 A bond length for Moz. The fluorescence lifetimes and the large 
spectral shift of the emission relative to the excitation energy lead 
to the conclusion that the emission does not emanate from the ini- 
tially excited level. Instead, the emission appears to come from one 
of the higher spin multiplicity levels in a dense manifold of states 
lying at somewhat lower energies than the 'S/sub u/* level cou- 
pled by laser radiation to the 'S/sub g/* ground state. 


21167 Rotational excitation and radiative lifetimes of Noi. 
Mahan, B.H.; O’Keefe, A. (Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory and De- 
partment of Chemistry, University of California, Berkeley, 
California 94720). Journal of Chemical Physics, The ; 74: No. 
10, 5606-5612(15 May 1981). 

The N2* first negative system (B *S*/sub u/—X ?S*/sub g/ 
) has been recorded by laser by induced fluorescences of N2” ions 
confined in an rf trap. The ions were produced by electron impact 
and had an initial rotational distribution close to the room tempera- 
ture distribution of the target Nz gas. By admitting Ar gas at pres- 
sures 10 to 100 times in excess of the No pressure, variable numbers 
of No* —Ar collisions were allowed to occur before the Ne* distri- 
bution was interrogated by the laser. Since the N2* was translation- 
ally energetic, being driven by the trap fields, a rapid and extensive 
T to R energy transfer was observed. In this way, high rotational 
states of N2* were populated and the radiative lifetimes of these 
states were measured. No evidence for a perturbation by *S/sub u/ 
* states was found in the region (N = 31, 32) where previous stud- 
ies have indicated a possible perturbation. Evidence for enhanced 
charge transfer from N2* X *S*/sub g/ to Ar was found for N2* in 
its first vibrational level. 


21168 Determination of the Na—Hg repulsive potential 
between 0.5 and 3 eV from the inversion of differential cross 
section data. Huewel, L.; Maier, J.; Pauly, H. (Max-Planck- 
Institut fuer Stroemungsforschung, D3400 Goettingen, Fed- 
eral Republic of Germany). Journal of Chemical Physics, The 
; 74: No. 10, 5613-5617(15 May 1981). 

Differential scattering cross sections for the scattering of 
ground state sodium atoms by mercury have been measured in the 
energy range from 0.5 to 3 eV, using the seeded beam technique. 
Making use of the precisely known potential well of this system, 
the scattering data are inverted to the potential applying the 
method of Firsov. The results are compared with recent pseudopo- 
tential calculations. 


21169 Energy derivatives for configuration interaction 
wave functions. Dupuis, M. (National Resource for Compu- 
tation in Chemistry, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Journal of 
Chemical Physics, The ; 74: No. 10, 5758-5765(15 May 1981). 

Equations providing the first and second derivatives of a 
configuration interaction (CI) energy with respect to an external 
parameter are provided. We assume no restriction on the form of 
the CI expansion built from molecular orbitals obtained in a multi- 
configuration Hartree—Fock (MCHF) calculation. Also, the cou- 
pled perturbed multiconfiguration Hartree-Fock formalism is pre- 
sented for a general MCHF wave function and provides the first 
order and second order changes of the molecular orbital expansion 
coefficients with respect to an external parameter. 


21170 Pseudopotential study of the iron-series transition 
metal hydrides. Das, G. (Chemistry Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). W-31-109- 


ENG-38. Journal of Chemical Physics, The ; 74: No. 10, 
5766-5774(15 May 1981). 

Using a modified Phillips—Kleinman _ pseudopotential 
method, the nature of binding in the iron-series transition metal hy- 
drides is studied. While no (or limited types of) atomic correlation 
terms are considered, the wave functions contain all important mo- 
lecular correlation effects. The spectroscopic constants derived 
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theoretically agree well in all cases with those available experimen- 
tally. The agreement with some previous theoretical! results, how- 
ever, is poor. 


21171 Quadratically convergent MCSCF scheme using 
Fock operators. Das, G. (Chemistry Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). W-31-109- 
ENG-38. Journal of Chemica! Physics, The ; 74: No. 10, 
5775-5779(15 May 1981). 

A quadratically convergent formulation of the MCSCF 
method using Fock operators is presented. Among its advantages 
the present formulation is quadratically convergent unlike the earli- 
er ones based on Fock operators. In contrast to other quadratically 
convergent schemes as well as the one based on generalized 
Brillouin’s theorem, this method leads easily to a hybrid scheme 
where the weakly coupled orbitals (such as the core) are handled 
purely by Fock equations, while the rest of the orbitals are treated 
by a quadratically convergent approach with a truncated virtual 
space obtained by the use of the corresponding Fock equations. 


21172 Molecular Rydberg transitions. XX. Vibronic dou- 
bling in alkyl bromides. Felps, W.S.; Scott, J.D.; Findley, 
G.L.; McGlynn, S.P. (The Choppin Chemical Laboratories, 
The Louisiana State University, Baton Rouge, Louisiana 
70803). Journal of Chemical Physics, The ; 74: No. 9, 4832- 
4838(1 May 1981). 

A doubling of absorption bands occurs in certain transitions 
associated with first s- and p-Ryderg excitations in C2H;Br and 
C3H7Br. No such doubling occurs in the first d-Rydberg or second 
s-Rydberg excitation of C,H;Br. Furthermore, doubling is not evi- 
dent in any Rydberg transition of CHsBr, CD3;Br, or C,D;Br. The 
interpretation of this doubling phenomenon invokes vibronic cou- 
pling between Rydberg states of the same configuration. The active 
vibration is a C—H stretching mode n-bar=3000 cm~' and the pres- 
ence of doubling is determined by coincidence (or near coinci- 
dence) of the intraconfigurational splitting and the frequency of the 
active vibrational mode. 


21173 Interacting segment model of molecular electric 
tensor properties: Application to dipole moments, polarizabili- 
ties, and hyperpolarizabilities for the halogenated methanes. 
Miller, C.K.; Orr, B.J.; Ward, J.F. (Sandia National Labora- 
tories, Division 4214, Albuquerque, New Mexico 87185). 
Journal of Chemical Physics, The ; 74: No. 9, 4858-4871(1 
May 1981). 

A previously developed interacting segment model [ISM: see 
J. Chem. Phys. 67, 2109 (1977)] is applied to a full-scale treatment 
of the electric dipole moments, isotropic and anisotropic polarizabi- 
lities, and hyperpolarizabilities of a series of 12 halogenated meth- 
ane molecules CX/sub n/Y/sub 4-n/(X,Y = H,F,Cl; n = O0—4). 
The ISM scheme enables the molecular properties considered to be 
fitted in terms of a set of “bare” electric tensor parameters for each 
bond, which are modified (“dressed”) by intramolecular electrostat- 
ic interactions. The computed results of the ISM scheme, and of a 
corresponding interaction-free bond additivity model, are discussed 
in relation to the following: choice of geometric and bond param- 
eters, quality of fit to experimentally determined molecular and 
bond properties, and predictive potential and general physical va- 
lidity of the model. It is concluded that the ISM approach repre- 
sents a substantial improvement over simple bond additivity as a 
basis for understanding molecular electric tensor properties. 


21174 Fluorescence excitation spectra, lifetimes, and 
quenching of S.(B *S/sub u/~) in the wavelength region 
280—315 nm. Quick, C.R. Jr.; Weston, R.E. Jr. (Depart- 
ment of Chemistry, Brookhaven National Laboratory, 
Upton, New York 11973). Journal of Chemical Physics, The ; 
74: No. 9, 4951-4959(1 May 1981). 

Fluorescence lifetimes have been determined for S2 vapor 
excited to the B *S/sub u/~ state at wavelengths in the range 2830— 
315 nm, with a spectral resolution of ~0.5 cm~'. For states with 
v'< or =8, excitation in the bandhead region leads to fluorescence 
lifetimes of ~30—45 ns. In addition, low-intensity peaks with much 
longer lifetimes are observed throughout the absorption spectrum. 
The decreased intensity and increased lifetime are attributed to per- 
turbations by the B” *r/sub u/ state. For the v’ = 9 state, lifetimes 
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generally decrease as the excitation wavelength moves away from 
the bandhead and at some wavelengths a double exponential decay 
was observed. Although the v’ = 10 state is known to predisso- 
ciate, weak fluorescence peaks with very short lifetimes (<3 ns) 
were observed. The addition of Ar as a quenching gas leads to 
complex fluorescence decay curves with two or three components 
for both v’ = 3 and v’ = 9 states. Lifetimes and quenching rate 
constants obtained in this work agree with those measured previ- 
ously in this laboratory using a broad-band excitation source. 


21175 CC, CS, and IOS generalized phenomenological 
cross sections for atom—diatom mixtures. Fitz, D.E.; Kouri, 
D.J.; Evans, D.; Hoffman, D.K. (Departments of Chemistry 
and Physics, University of Houston, Houston, Texas 77004). 
Journal of Chemical Physics, The ; 74: No. 9, 5022-5030(1 
May 1981). 

Close coupled expressions for phenomenological cross sec- 
tions which describe transport properties of atom—diatom mixtures 
are obtained in the total-J coupling scheme and are related to the 
bracket integrals of kinetic theory. Coupled states and infinite order 
sudden expressions for the generalized phenomenological cross sec- 
tions using initial, final, and average I-labeling are also given. Par- 
ticular care is taken to use a phase convention for the CS and IOS 
approximations which is consistent with the Arthurs—Dalgarno 
formalism and which gives the correct behavior of degeneracy av- 
eraged differential cross sections. 


21176 Infrared photodissociation of van der Waals mole- 
cules containing ethylene. Casassa, M.P.; Bomse, D.S.; 
Janda, K.C. (Arthur Amos Noyes Laboratory of Chemical 
Physics, California Institute of Technology, Pasadena, Cali- 
fornia 91125). Journal of Chemical Physics, The ; 74: No. 9, 
5044-5056(1 May 1981). 

Vibrational predissociation line shapes in the n7 region of the 
ethylene spectrum are measured for van der Waals molecules of 
ethylene bound to Ne, Ar, Kr, CoHs, CFs, and larger ethylene 
clusters. The predissociative rate is very fast for this group of mole- 
cules. The vibrationally excited state lifetimes are 0.44, 0.59 and 
0.89 x 10°" sec for (C2Hs)2, ArxC2Hy, and C2H,xC.F; respectively. 
That the observed line shapes are homogeneous is demonstrated by 
the fact that a low-power, narrow frequency bandwidth laser can 
dissociate a large fraction of the initial ensemble of ethylene clus- 
ters. The observed transition probability is proportional to the 
number cf ethylene subunits for clusters containing three or fewer 
ethylene subunits. These observations are interpreted in terms of in- 
tramolecular energy flow directly from ethylene n; to the weak van 
der Waals modes of motion. 


21177 Efficient multiphoton dissociation of CF;I* in the 
metastable X *E/sub 1/2/ excited state using cw infrared 
laser radiation. Thorne, L.R.; Beauchamp, J.L. (Molecular 
Physics and Chemistry Section, Jet Propulsion Laboratory, 
Pasadena, California 91125). Journal of Chemical Physics, 
The ; 74: No. 9, 5100-5105(1 May 1981). 

Evidence for the multiphoton dissociation of an electronic 
metastable state of CF3I* with CO, laser radiation is presented. 
Only those ions possessing sufficient internal excitation before irra- 
diation can be dissociated. Photodissociation results primarily from 
resonant absorption by the m vibrational mode of CF3I* in the 
higher of the two, spin—orbit levels of the ground electronic state 
X *E/sub 1/2/. Only the lowest energy decomposition channel is 
observed; this yields CF* 3 and I. Spin—orbit and vibrational relax- 
ation compete with photodissociation. At CF3I pressures below 2 x 
10°? Torr, the collisional relaxation rate is proportional to CFs3I 
pressure k/sub c/ = (3.1 +- 0.4) x 10°° cm* molecule~* sec™! with 
a zero pressure rate of 11.3 +- 1.3 sec”'. The latter rate sets an 
upper limit on the spin—orbit relaxation rate. The photodissociation 
probability varies with laser frequency, exhibiting a broad, struc- 
tureless peak near 960 cm™'. The initial photodissociation rate is 
proportional to laser irradiance k/sub D/ = 0.80 +- 0.08 sec” '/W 
cm~*. The photoproducts and laser frequency dependence are the 
same using either cw or pulsed irradiation. lons were exposed to 
irradiances up to 120 W cm~? cw and fluences up to 1.6 J cm~? 
pulsed. Ion cyclotron resonance (ICR) techniques were used to 
store and detect the ions. 
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21178 Core-electron binding energies from self-consistent 
field molecular orbital theory using a mixture of all-electron 
real atoms and valence-electron model atoms. Quinn, C.M.; 
Schwartz, M.E. (Radiation Laboratory, University of Notre 
Dame, Notre Dame, Indiana 46556). Journal of Chemical 
Physics, The ; 74: No. 9, 5181-5185(1 May 1981). 

The chemistry of large systems such as clusters may be read- 
ily investigated by valence-electron theories based on model poten- 
tials, but such an approach does not allow for the examination of 
core-electron binding energies which are commonly measured ex- 
perimentally for such systems. Here we merge our previously de- 
veloped Gaussian based valence-electron model potential theory 
with all-electron ab initio theory to allow for the calculation of 
core orbital binding energies when desired. For the atoms whose 
cores are to be examined, we use the real nuclear changes, all of 
the electrons, and the appropriate many-electron basis sets. For the 
rest of the system we use reduced nuclear charges, the Gaussian 
based model potentials, only the valence electrons, and appropriate 
valence-electron basis sets. Detailed results for neutral Alo are pre- 
sented for the cases of all-electron, mixed real—model, and 
model—model SCF—MO calculations. Several different all-elec- 
tron and valence electron calculations have been done to test the 
use of the model potential per se, as well as the effect of basis set 
choice. The results are in all cases in excellent agreement with one 
another. Based on these studies, a set of '‘double-zeta” valence and 
all-electron basis functions have been used for further SCF—MO 
studies on Als, Al,, AINO, and OAl;. For a variety of difference 
combinations of real and model atoms we find excellent agreement 
for relative total energies, orbital energies (both core and valence), 
and Mulliken atomic populations. Finally, direct core-hole-state 
ionic calculations are reported in detail for Al, and AINO, and 
noted for Als and Al. Results for corresponding frozen-orbital 
energy differences, relaxed SCF—MO energy differences, and re- 
laxation energies are in all cases in excellent agreement (never dif- 
fering by more than 0.07 eV, usually by somewhat less). Taken as a 
whole, the study clearly demonstrates the accuracy of the mixed 
real—model theory. 


21179 Theoretical calculation of shakeup intensities using 
Xa—SW wave functions. Tse, J.S.; Loubriel, G. (Department 
of Chemistry, University of Western Ontario, London, 
Canada N6A 5B7). Journal of Chemical Physics, The ; 74: 
No. 9, 5190-5196(1 May 1981). 

The ground and Is core hole state molecular wave functions 
of CHs, NHs, H2O, and HF obtained from Xa—SW calculations 
using the touching spheres (TS) and overlapping spheres (OS) ap- 
proximations are used to calculate the intensity of shakeup satellites 
observed in their Is core level photoelectron spectra. The sudden 
approximation was assumed in the calculation. In case of TS Xa— 
SW wave functions, the one electron overlap integral inside the in- 
tersphere was calculated via Green's theorem. For OS Xa—SW 
wave functions, the integration over the awkwardly shaped inters- 
phere region was circumvented by distributing the intersphere 
charge into the atomic spheres according to the charge partition 
scheme suggested by Case and Karplus. Our results show that there 
are no significant differences between the shakeup energies calculat- 
ed from the TS and OS approximations. However, shakeup intensi- 
ties calculated from TS Xa—SW wave functions are more reliable 
and in better numerical agreement with experiment. 


21180 Relativistic electronic structure of UOzii, UO", 
and UO, . Wood, J.H.; Boring, M.; Woodruff, S.B. (Los 
Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics, 
The ; 74: No. 9, 5225-5233(1 May 1981). 

We have calculated the one-electron energy level structures 
of the isolated species UO2**, UO2*, and UOz in their linear forms, 
using a self-consistent relativistic multiple scattering model with Xa 
exchange. For UO.**, we have used the molecular orbitals of the 
ground state muffin-tin potential to calculate the energies of a few 
of the many-electron excited states; these afford a somewhat more 
fundamental basis for comparison with experiment than do the one- 
electron energies, and their determination also sheds some light on 
the coupling scheme (w—w vs L—S) to be expected in these sys- 
tems. These excited state energies agree well with the experimental 
absorption data. The calculated one-electron excitation energies for 
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UO,.** are in reasonable agreement with the observed onset of ab- 
sorption. The behavior of the corresponding one-electron binding 
energies as a function of U—O distance supports a different inter- 
pretation of the XPS than that given by Veal et al. Considering the 
three species at a common bond distance of 2.0 A, we find that 
each contains roughly three Sf electrons; UO2** has three bonding 
Sf 's, UO2* has two bonding 5f 's and one nonbonding (localized) 
Sf, and UO: has one bonding 5f and two nonbonding 5f ‘s. This 
agrees with XPS which exhibits two localized f electrons in UO, 
and none in UQ,**. 


21181 Laser photofragment spectroscopy of the 1,3-buta- 
diene cation at 5145 A. Preuninger, F.N.; Farrar, J.M. (De- 
partment of Chemistry, University of Rochester, Rochester, 
New York 14627). Journal of Chemical Physics, The ; 74: 
No. 9, 5330-5332(1 May 1981). 

We present preliminary results of a laser beam—ion beam 
study of photodissociation of the 1,3-butadiene cation at 5145 A. 
The kinetic energy distribution for C3;Hs* production shows for- 
ward—backward symmetry, indicative of a transition dipole paral- 
lel to the fragmenting carbon—carbon bond. The most probable ki- 
netic energy release is 75 meV, substantially larger than that ob- 
served in recent photoion—photoelectron coincidence meas- 
urements. (AIP) 


21182 Excitation cross sections for krypton by electrons 
in the 15—100-eV impact-energy range. Trajmar, S.; Srivas- 
tava, S.K.; Tanaka, H.; Nishimura, H.; Cartwright, D.C. 
(California Institute of Technology, Jet Propulsion Labora- 
tory, Pasadena, California 91103). Physical Review, The, A. 
General Physics ; 23: No. 5, 2167-2177(May 1981). 

Differential, integral, and momentum-transfer cross sections 
have been determined for the excitation of the 24 lowest electronic 
states of Kr (some of the transitions are unresolved). The inelastic- 
scattering cross sections were normalized to the absolute scale with 
the help of the elastic-scattering differential cross sections (DCS’s) 
which in turn were normalized with respect to absolute He DCS'’s. 
The impact energies were 15, 20, 30, 50, and 100 eV and the DCS’s 
were obtained over the range of 5°—135° scattering angles. The 
error limits associated with the differential, integral, and momen- 
tum-transfer cross sections have been estimated at 25%, 38%, and 
46%, respectively. 


21183 Electron-impact excitation of electronic states in 
argonat incident energies between 16 and 100 eV. Chutjian, 
A.; Cartwright, D.C. (Jet Propulsion Laboratory, California 
Institute of Technology, Pasadena, California 91109). W- 
7405-ENG-36. Physical Review, The, A. General Physics ; 23: 
No. 5, 2178-2193(May 1981). 

Normalized, absolute differential cross sections have been 
measured for electron-impact excitation of 23 individual or compos- 
ite electronic states of argon lying within 14.30 eV of the ground 
state. Incident electron energies are 16, 20, 30, 50, and 100 eV, and 
the range of scattering angles 5°—138° The absolute differential 
cross sections are extrapolated to 0° and 180° and integrated to 
yield integral and inelastic-scattering momentum-transfer cross sec- 
tions for the excitation processes. Errors in the differential cross 
section are grouped into the classes A (26%), B (31%), and C 
(45%), with slightly larger errors given to the integrated quantities 
owing to extrapolation uncertainties. Comparisons of the present 
data are made with previous measurements where available, and 
with results of several distorted-wave and Born calculations. Differ- 
ential magnetic sublevel cross sections for the *P, and 'P; levels 
are also obtained at 50-eV incident energy and 5° scattering angle 
using previously measured | parameters. 


21184 Electron-impact excitation of the lowest four ex- 
cited states of argon. Padial, N.T.; Meneses, G.D.; da 
Paixao, F.J.; Csanak, G.; Cartwright, D.C. (Instituto de 
Fisica "Gleb Wataghin,’’ Universidade Estadual de Campi- 
nas, 13.100-Campinas-S. P., Brasil). Physical Review, The, A. 
General Physics ; 23: No. 5, 2194-2212(May 1981). 

First-order many-body theory has been used to calculate the 
differential and integral cross sections for electron-impact excitation 
of the argon atom to the 4 *Po, 4 *P2, 4 *P\. and 4 'P, electronic 
states, for incident electron energies of 16, 20, 30, 50, and 80.4 eV. 
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The resulting cross sections are in good agreement with recent re- 
sults extracted from electron energy-loss measurements on argon. 
Detailed calculations show that spin-orbit coupling must be includ- 
ed in the *P; wave function in order to describe the electron- 
impact excitation of the state properly. 


21185 Total inelastic-scattering cross sections by optical- 
potential methods. Coulter, P.W.; Garrett, W.R. (Depart- 
ment of Physics and Astronomy, The University of Ala- 
bama, University, Alabama 35486). Physical Review, The, A. 
General Physics ; 23: No. 5, 2213-2219(May 1981). 

Total excitation cross sections for electrons scattering from 
atomic hydrogen are calculated by using a complex optical poten- 
tial. Distorted-wave propagators as well as free-particle propagators 
are used in computing the optical potential. It is found that using an 
attractive potential to generate the propagator results in poorer 
agreement with experiment than using a free-particle propagator. 
The effect of neglecting coupling between excited target states in 
computing the optical potential is also studied. It is concluded that 
it is necessary to include coupling between excited target states if 
the calculation is to be reliable. 


21186 Impact-parameter method for electronic excitation 
of molecules by electron impact. Hazi, A.U. (Theoretical 
Atomic and Molecular Physics Group, Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more, California 94550). Physical Review, The, A. General 
Physics ; 23: No. 5, 2232-2240(May 1981). 

The semiclassical impact-parameter method is extended to 
study the electronic excitation of molecules by electron impact. 
The formalism describes the molecular electrons quantum mechani- 
cally but treats the collision classically using straight-line trajector- 
ies. The expression for the integrated cross section satisfies reci- 
procity. The method is applicable to spin-allowed transitions at in- 
termediate and high impact energies where electron exchange is 
negligible. Theoretical excitation cross sections are presented for 
the X 'S*/sub g/—-B 'S*/sub u/ transition in He, X 'S*/sub g/—1 
'S*/sub u/, 3 'R/sub u/ in F2, and X 'S*/sub g/—+b’, c’ 'S*/sub 
u/ in Ne. Below 50-eV impact energies, the method gives more ac- 
curate integrated cross sections than the Born approximation. 


21187 Two-level model for inner-shell excitation: Effect 
of translation factors. Pfeifer, S.J.; Garcia, J.D. (Department 
of Physics, University of Arizona, Tucson, Arizona 85721). 
Physical Review, The, A. General Physics ; 23: No. 5, 2267- 
2275(May 1981). 

An analytic model is derived for long-range coupling in 
inner-shell excitation processes of ion-atom collisions using a two- 
state wave function with Bates and McCarroll translation factors. 
The result we derive for the sharing ratio reduces to the Demkov 
result in the low-velocity limit. At higher velocities, we predict a 
sharing ratio which drops below the Demkov curve. As the veloc- 
ity increases, a maximum is reached and the sharing ratio then de- 
creases with further increase in velocity. Numerical calculations 
using translation factors in a molecular orbital basis have shown 
such a falloff. The effect has been previously attributed to phasing 
between interaction regions due to a multistate configuration. We 
show that the effect is due to the inclusion of translation factors. 
The modification we derive to the analytic model of Demkov re- 
solves discrepancies with the experimental data which were previ- 
ously attributed to fluorescence yield problems. In addition, we find 
that without making adiabatic assumptions in treating the solutions 
of the equations of motion, we can recover the exact Born result in 
the high-velocity limit. 


21188 Ionization of rare-gas targets by collisions of fast 
highly charged projectiles. Schlachter, A.S.; Berkner, K.H.; 
Graham, W.G.; Pyle, R.V.; Schneider, P.J.; Stalder, K.R.; 
Stearns, J.W.; Tanis, J.A.; Olson, R.E. (Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Physical Review, The, A. General Physics ; 23: No. 5, 
2331-2339(May i981). 

We have determined the net ionization cross section for total 
slow-ion or slow-electron charge production in rare-gas targets by 
passage of a fast projectile both experimentally and theoretically. 
We have experimentally studied ionization in these targets by C, 
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Fe, Nb, and Pb projectiles with energies ranging from 310 keV/ 
amu to 4.75 MeV/amu and for charge states in the range of +4 to 
+54. Theoretical calculations employing the classical-trajectory 
Monte Carlo method are used to calculate ionization cross sections 
in the rare gases for projectiles at collision energies of 1—S MeV/ 
amu with charge states +5 to +80. Experiment and theory gener- 
ally agree within a factor of 2 over this wide range of conditions. 
For a given rare-gas target, the cross sections for net ionization 
reduce to a common curve when plotted as cross section divided 
by charge state versus energy per nucleon divided by charge state. 


21189 uv-laser photofragmentation of a 2-MeV H2/sup 
ts+/ beam. Edwards, A.K.; Kutina, R.; Cue, N.; Gemmell, 
D.S.; Inglis, K.; Kanter, E.P.; Zabransky, B.J. (Physics Di- 
vision, Argonne National Laboratory, Argonne, Illinois 
60439). W-31-109-ENG-38. Physical Review, The, A. General 
Physics ; 23: No. 5, 2724-2726(May 1981). 

A 2-MeV beam of H2/sup +/ molecular ions was excited by 
193-nm photons from an ArF laser. The H* photofragments were 
energy analyzed by an electrostatic analyzer, and the potential 
energy released in the H2/sup +/ rest frame was determined. The 
released energy corresponds to absorption from low-lying vibra- 
tional levels of the Iss/sub g/ ground state to the 2ps/sub u/ state 
of H2/sup +/. 


21190 Codeposition generation of BeCl in an argon 
matrix at 12 K: An ESR investigation. Knight, L.B. Jr.; 
Wise, M.B.; Childers, A.G.; Daasch, W.R.; Davidson, E.R. 
(Chemistry Department, Furman University, Greenville, 
South Carolina 29613). Journal of Chemical Physics, The ; 
74: No. 8, 4256-4260(15 Apr 1981). 

The molecular radical BeCl has been produced by the code- 
position of beryllium atoms and chlorine in an argon matrix at 12 
K. An ESR investigation yields the following magnetic parameters: 
g/sub parallel/ = 2.001 (1), g/sub perpendicular/ = 1.998 (1), A/ 
sub parallel/(Be) = 282 (2) MHz, A/sub perpendicular/(Be) = 268 
(2) MHz, A/sub parallel/ (*°Cl) = 53 (2) MHz, and A/sub perpen- 
dicular/ (*°Cl) = 24 (2) MHz. Spin densities obtained from the 
ESR results are compared with ab initio calculations. The calcula- 
tions yield a dipole moment of 1.0 D for BeCl. These results for 
BeCl are compared with BeF, BeOH, and BeH. BeCl, unlike BeF, 
does not exhibit rotational behavior in an argon matrix. 


21191 Angle resolved photoemission determination of the 
coordination of CO on the ZnO(0001) surface. McClellan, 
M.R.; Trenary, M.; Shinn, N.D.; Sayers, M.J.; D’Amico, 
K.L.; Solomon, E.I.; McFeely, F.R. (Department of Chem- 
istry and Research Laboratory of Electronics, Massachu- 
setts Institute of Technology, Cambridge, Massachusetts 
02139). Journal of Chemical Physics, The ; 74: No. 8, 4726- 
4731(15 Apr 1981). 

Angle resolved ultraviolet photoemission spectroscopy em- 
ploying polarized He II resonance radiation has been used to deter- 
mine the bonding geometry of CO to ZnO(0001) at 80 K. Bound 
CO molecules are oriented perpendicular to the zinc-terminated 
surface forming a linear Zn—C—O complex. This result, along 
with earlier work on the ZnO(1010) surface, is explained by a con- 
cise and coherent model for CO chemisorption on ZnO surfaces. 
The role of defect sites for CO chemisorption is considered. 


21192 Depolarized light scattering in dilute solutions of 
alkanes: A comparison of the bond additive and interacting 
atom approximations to the molecular polarizability. Keyes, 
T.; Evans, G.T.; Ladanyi, B.M. (Department of Chemistry, 
Yale University, New Haven, Connecticut 06511). Journal 
of Chemical Physics, The ; 74: No. 7, 3779-3787(1 Apr 1981). 

The molecular polarizability of a few small alkane (4—10 
bond) chains has been represented by (1) an interacting atom model 
(IAM), wherein the atoms are treated as isotropic point polarizabili- 
ties interacting by the dipole tensor; and (2) the bond additive ap- 
proximation (BAA) in which each bond is assigned an axially sym- 
metric polarizability tensor, and the total molecular polarizability is 
the sum of the individual bond values. For selected values of the 
gauche—trans energy difference (0.3 kcal/mole), the calculated 
mean anisotropy per backbone atom <g*>/N increases linearly 
with N for the IAM and is essentially independent of N in the 
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BAA. Orientational correlation functions have been determined for 
several second rank tensors characterizing the flexible chains using 
a modified version of Fixman’s Brownian dynamics programs. The 
orientational correlation functions displayed an effective nonanaly- 
tic decay for short times merging into an exponential for long 
times. Single particle correlation times for the [AM increased more 
rapidly with N than did those of the BAA. Relaxation of the end- 
to-end vector (actually its second rank analog) was found to be the 
slowest process, followed by the IAM and the BAA polarizabilities, 
and finally the fastest was a local rotational mode. 


21193 Ultraviolet absorption spectrum of nitrous oxide as 
a function of temperature and isotopic substitution. Selwyn, 
G.S.; Johnston, H.S. (Department of Chemistry, University 
of California and Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory, Berkeley, California 
94720). Journal of Chemical Physics, The ; 74: No. 7, 3791- 
3803(1 Apr 1981). 

The ultraviolet absorption spectra of nitrous oxide and its 
‘°N isotopes over the wavelength range 197 to 172 nm and be- 
tween 150 and 500 K show a weak continuous absorption and a 
pattern of diffuse banding that became pronounced at higher tem- 
peratures. The temperature dependence of the absorption spectrum 
results from the activation of the n/sup double-prime/2 bending 
mode. Deconvolution of the data shows that absorption by mole- 
cules in the (010) vibrational mode results in a spectrum of vibra- 
tional bands superimposed on a continuum. A weaker and nearly 
continuous spectrum results from the ultraviolet absorption by mol- 
ecules in the (000) vibrational mode. Analysis of the structuring in- 
dicates n/sup prime/2 = (490 +- 10) cm™*. No rotational structure 
can be observed. Measurement of the n/sup prime/2 isotope shift is 
used to identify the quantum number of the upper state vibrational 
levels. Normal coordinate anaylsis of the excited state is used to de- 
termine a self-consistent set of molecular parameters: bond angle 
(115°), the values of n/sup prime/; and n/sup prime/s (1372 and 
1761 cm™', respectively), and the force constants of the upper state. 
It is suggested that the transitions observed are 'S~ ('A”)<—X 'S* 
and 'D+xX 'S*. 


21194 Sensitivity analysis of differential cross sections to 
the intermolecular potential. Eno, L.; Rabitz, H. (Depart- 
ment of Chemistry, Princeton University, Princeton, New 
Jersey 08544). Journal of Chemical Physics, The ; 74: No. 7, 
3859-3873(1 Apr 1981). 

This paper considers the sensitivity of both final state 
summed and state to state differential cross sections to the variation 
of parameters within a model intermolecular potential. In order to 
simplify the calculation of the cross sections and first order sensitiv- 
ity coefficients (i.e., the partial derivative of cross sections with re- 
spect to potential parameters) attention is restricted to the scatter- 
ing of an atom and rigid rotor. Furthermore, the collision dynamics 
are approximated by using the infinite order sudden (IOS) approxi- 
mation. Particular emphasis is given to an examination of the sensi- 
tivity of angular features of the cross sections to potential param- 
eter variations. This is facilitated by fitting the cross sections to 
functional forms which contain several adjustable parameters, each 
of which controls a particular feature. First order sensitivity coeffi- 
cients are then used to derive quantitities which measure the sensi- 
tivity of a "feature parameter” with respect to the variation of a 
potential parameter. The first order sensitivities are also used to 
obtain so called derived sensitivity coefficients and, in particular, 
those which describe how the potential parameters are interrelated 
for a given set of cross section measurements. The behavior of 
these coefficients is examined as the angular range of the meas- 
urements is varied and as account is taken of the finite angular re- 
solving power of molecular beam detectors. The results are used to 
determine the degree to which a set of differential cross section 
measurements is able to define various parameters of the assumed 
potential. 
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21195 Studies of the O. *R/sub g/(V) valence states and 
3R/sub g/(R) Rydberg state in the Schumann—Runge contin- 
uum from ejected and scattered electron spectra. Spence, D. 
(Argonne National Laboratory, Argonne, Illinois 60439 and 
Joint Institute for Laboratory Astrophysics, National 
Bureau of Standards and University of Colorado, Boulder, 
Colorado 80309). W-31-109-ENG-38. Journal of Chemical 
Physics, The ; 74: No. 7, 3898-3904(1 Apr 1981). 

Electron-impact energy-loss spectra are obtained in Oz in the 
energy-loss range of 7 to 10 eV. These spectra contain some dis- 
crete features resulting from scattered electrons following excitation 
of Rydberg states, and other features from ejected electrons follow- 
ing decay of O.” Feshbach resonances into valence electronic states 
in the continuum via the reaction e+O2. (X *S/sub g/ 
~)+-(O2- )-+-O2 *R/sub g/(V) +e/sub ejected/. From the known 
O.~ energies and from measurements of the ejected electron ener- 
gies, we find the *R/sub g/(V) state to extend over an energy 
range of only about 0.20 eV in the Franck—Condon region of the 
ground state, contrary to some previous experimental and theoreti- 
cal results. From measurements of scattered electrons, effective ex- 
citation functions of several vibrational levels of the *R/sub g/(R) 
Rydberg state are obtained. Of the many O2~ Feshbach resonances 
known to exist in this energy regions, only one decays strongly into 
the *R/sub g/(R) state. 


21196 Mode specificity in unimolecular reaction dynam- 
ics: The Henon—Heiles potential energy surface. Waite, 
B.A.; Miller, W.H. (Department of Chemistry and Materials 
and Molecular Research Division of the Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Journal of Chemical Physics, The ; 74: No. 7, 3910- 
3915(1 Apr 1981). 

Energies and lifetimes (with respect to tunneling) for metas- 
table states of the Henon—Heiles potential energy surface [V(x,y) 
= 1/2x?-1/3x*+1/2y*+xy?] have been computed quantum me- 
chanically (via the method of complex scaling). This is a potential 
surface for which the classical dynamics is known to change from 
quasiperiodic at low energies to ergodic-like at higher energies. The 
rate constants (i.e., inverse lifetimes) for unimolecular decay as a 
function of energy, however, are seen to be well described by 
standard statistical theory (microcanonical transition state theory, 
RRKM plus tunneling) over the entire energy region. This is thus 
another example indicating that mode specificity in unimolecular 
reaction dynamics is not determined solely by the quasiperiodic/er- 
godic character of the intramolecular mechanics. 


21197 MCSCF pseudopotential calculations for the alkali 
hydrides and their anions. Stevens, W.J.; Karo, A.M.; 
Hiskes, J.R. (Molecular Spectroscopy Division, National 
Bureau. of Standards, Washington, D.C. 20234). Journal of 
Chemical Physics, The ; 74: No. 7, 3989-3998(1 Apr 1981). 

Multiconfiguration — self-consistent-field calculations have 
been carried out on the X 'S* and a *S* states of LiH, NaH, KH, 
RbH, and CsH, and on the X ?S* states of their respective anions. 
Pseudopotentials, including core polarization terms, have been used 
to replace the core electrons, resulting in simple two- and three- 
electron calculations. Comparisons of the neutral potential curves 
with experiment and other ab initio calculations (where available) 
show very good agreement. The agreement with ab initio calcula- 
tions on LiH~ and NaH™ is also very good. Adiabatic electron af- 
finities have been calculated for LiH (0.293 ev), NaH (0.316 eV), 
KH (0.437 eV). RbH (0.422 eV), and CsH (0.438 eV). 


21198 Radial oscillations of a relativistic electron beam 
in an accelerating gap. Genoni, T.C.; Franz, M.R.; Epstein, 
B.G.; Miller, R.B.; Poukey, J.W. (Air Force Weapons Lab- 
oratory, Kirtland Air Force Base, New Mexico 87117). DE- 
AC04-76-DP00789. Journal of Applied Physics ; 52: No. 4, 
2646-2652(Apr 1981). 

Radial oscillations of hollow, relativistic electron beams have 
been observed on Sandia's RADLAC I, a multistage high-current 
linear induction accelerator. These oscillations, which arise because 
the presence of the accelerating gaps prevents radial force balance, 
can be responsible for poor beam quality and low current-transport 
efficiency. The method of magnetic field shaping to suppress oscil- 
lations is investigated. Two analytical models are formulated to 
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derive nonuniform fields necessary to maintain force balance in a 
single-gap geometry. Particle code simulations have been made to 
test beam propagation in contoured fields. Field shaping does sup- 
press oscillations and is not sensitive to fluctuations in beam and 
gap parameters. 


21199 Charge-exchange neutral-atom filling of ion diodes: 
Its effect on diode performance and A-K shorting. Prono, 
D.S.; Ishizuka, H.; Lee, E.P.; Stallard, B.W.; Turner, W.C. 
(Lawrence Livermore National Laboratory, Livermore, 
California 94550). W-7405-ENG-48. Journal of Applied Phys- 
ics ; 52: No. 4, 3004-3011(Apr 1981). 

We present a model, supported by experimental evidence, 
showing how high-density charge-exchange neutral atoms (<10 
keV) are created in a partially ionized anode plasma and flow into 
an ion-diode, anode-cathode (A-K) gap. The buildup of the neutral 
atoms in the A-K gap and their ionization can cause early A-K 
shorting which limits high-power and/or long-pulse, ion-diode op- 
eration. Ways to avoid the charge-exchange phenomena are men- 
tioned. The ability to produce large-pulsed fluxes of energetic neu- 
trals may have unique applications of its own. For example, high 
rep-rate spark gaps could benefit from the reduced gas load of an 
injected short pulse of high-density neutral atoms. Also discussed is 
the possibility of using an ion-diode geometry to fill a spark-gap 
cavity with neutrals and then initiate total volume breakdown by 
ion-impact ionization, thereby avoiding inductive electron filaments. 


21200 New observation of parity nonconservation in 
atomic thallium. Bucksbaum, P.; Commins, E.; Hunter, L. 
(Physics Department, University of California, Berkeley, 
California 94720). Physical Review Letters ; 46: No. 10, 640- 
643(9 Mar 1981). 

Refined observations of parity nonconservation in the 6?P/ 
sub 1/2/-7?P/sub 1/2/ transition in s:T1/sup 203,205/ are reported. 
Absorption of circularly polarized 293-nm photons by 6?P/sub 1/ 
2/ atoms in an electric field results in polarization of the 7?P/sub 
1/2/ state, through interference of the Stark El amplitude with M1 
and parity-nonconserving El amplitudes. Detection of this polariza- 
tion yields the circular dichroism d = +(2.8 +- /sup 1.0//sub 0.9/ 
) x 10°, which agrees with theoretical estimates based on the 
Weinberg-Salam model, for sin?g/sub W/ = 0.23. 


21201 Role of self-phase modulation in stimulated Raman 
scattering from more than one mode. Cornelius, P.A.; Harris, 
C.B. (Department of Chemistry and Materials and Molecu- 
lar Research Division, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). W-7405- 
ENG-45. Optics Letters ; 6: No. 3, 128-130(Mar 1981). 

Stimulated Stokes spectra obtained with picosecond pulses in 
organic liquids often exhibit transient gain in more than one mode. 
A theory is developed here to describe the important effect of self- 
phase modulation on such multiple-component spectra. The nonlin- 
ear refractive index generated by a two-component Stokes field 
produces additional spectral components, which are separated by 
the frequency spacing between the two initial components. Calcula- 
tions indicate that the new components are observable at consider- 
ably lower intensities than that necessary to produce noticeable 
phase modulation of the pulse envelope and may be an intrinsic 
part of the excitation process in molecules exhibiting Stokes gain in 
more than one mode. A comparison between the calculated spectra 
and experimentally obtained stimulated Raman spectra in methanol 
confirms the theoretical predictions, and the consequences of the 
theory with regard to the stimulted Raman spectra of large moic- 
cules are discussed. 


21202 High-resolution double-resonance spectroscopy of 
2n3-—n; transitions in SFs. Patterson, C.W.; McDowell, 
R.S.; Moulton, P.F.; Mooradian, A. (Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New 
Mexico 87545). Optics Letters ; 6: No. 2, 93-95(Feb 1981). 
We assign the 2ns-—n3 absorption transitions seen in a 
double-resonance pump—probe experiment. We compare the ob- 
served frequencies with those derived by calculating the 2ns rovi- 
brational energy levels, using spectroscopic constants resulting from 
a 3n3 analysis. Some features in the multiple-photon ns absorption 
spectrum of SFg can be attributed to two-photon transitions to 2ns. 
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21203 Negative muon capture in noble gas mixtures. 
Hutson, R.L.; Knight, J.D.; Leon, M.; Schillaci, M.E. (Los 
Alamos Scientific Lab., NM (USA)); Knowles, H.B. (Wash- 
ington State Univ., Pullman (USA)); Reidy, J.J. (Mississippi 
Univ., University (USA)). Physics Letters, [Section] A ; 76: 
No. 3/4, 222-228(Mar 1980). 

We have determined the probabilities of atomic negative 
muon capture in binary mixtures of the gases He, Ne, Ar, and Kr at 
partial pressures near five atmospheres. Relative capture rates were 
deduced from measured muonic X-ray yields. 


21204 Fast numerical calculations of ion-atom collisions. 
Reading, J.F.; Ford, A.L. (Texas A and M Univ., College 
Station (USA)); Becker, R.L. (Oak Ridge National Lab., 
TN (USA)). Nuclear Instruments amp Methods ; 169: No. 2, 
273-279(Feb 1980). 

When an ion impinges on an atom, the cross sections for 
electronic transitions can be described in the independent electron 
model by functions of single electron amplitudes. A single centered 
expansion of the time-dependent wave function of an electron about 
the heavier nucleus, with charge Z/sub N/, is shown to be moder- 
ately successful in explaining the dependence of K-shell hole pro- 
duction on the charge, Z/sub P/, of the projectile. However, cap- 
ture of electrons by the projectile is important for a complete un- 
derstanding and can be incorporated, in principle, in the single- 
center approach by evaluation of a transition matrix element in- 
volving a final state on the projectile. This is not an easy theoreti- 
cal problem even in an asymmetric (Z/sub P/ < Z/sub N/) colli- 
sion, because long times are involved which aggravate the inade- 
quacies of a coupled-state calculation where the continuum is re- 
placed by a discrete set of pseudostates. Nevertheless, a method has 
been devised which allows convergence in the truncated expansion 
of Hilbert states. Comparisons are made to experiment. Future de- 
velopments are discussed. 


21205 Power broadening effects in resonant scattering 
from unstable atomic targets. Bloom, S.D.; Goldberg, A.; 
Tiszauer, D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.; California Univ., Davis (USA). Dept. of 
Applied Science). Physics Letters, [Section] A ; 75: No. 3, 
197-198(Jan 1980). 

It is shown that power-broadening can significantly change 
laser-absorption line widths between two unstable atomic states. An 
explicit expression for this power-broadening is given which shows 
how this effect can be used to determine otherwise inaccessible life- 
times (approx. 10~ '*s). 
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21206 (LBL—12239) Equations of state for strongly non- 
ideal fluid mixtures: application of the local-composition con- 
cept. Whiting, W.B.; Prausnitz, J.M. (Lawrence Berkeley 
Lab., CA (USA)). Apr 1981. Contract W-7405-ENG-48. 
30p. (CONF-810417—4). NTIS, PC A03/MF AOl1. 

From 90. AICHE national meeting; Houston, TX, USA (5 
Apr 1981). 

A new model has been developed for calculation of fluid- 
phase equilibria of asymmetric mixtures. This local-composition 
model extends the quasi-chemical theory of Guggenheim (known to 
correlate well liquid-state activity coefficients) to fluids of all densi- 
ties. The model can be applied to any equation of state, contains 
only one new adjustable parameter per binary pair, and can be ex- 
tended to multicomponent mixtures of large and small molecules by 
use of the surface areas of the molecules. Although the local-com- 
position model is a nonrandomness approach, all randomness 
boundary conditions are met. Significant improvement over the 
random-mixing model is shown for the prediction of vapor-liquid 
equilibria of methane/water and ethane/water systems. 


21207 (LBL—12321) Analysis of algorithms for advection 
in discontinuous flows. Fenimore, C. (Lawrence Berkeley 
Lab., CA (USA)). Dec 1979. Contract W-7405-ENG-48. 
109p. NTIS, PC A06/MF AOl1. 
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Two alternating direction algorithms for advecting flows are 
presented. Both are characterized by the absence of diffusion in the 
solutions they produce. The hybrid algorithm (G,L?), has no dis- 
persion and for this reason is superior to the other algorithm which 
is based entirely on the random choice method of Glimm. Both 
methods are distinguished from the more usual finite difference 
schemes in that the operators which define them are closely tied to 
the underlying physical problem which they are designed to solve. 


21208 Molecular dynamics calculations of shear viscosity 
time-correlation functions for hard spheres. Erpenbeck, J.J.; 
Wood, W.W. Journal of Statistical Physics ; 24: No. 3, 455- 
468(Mar 1981). 

The time-correlation function for shear viscosity is evaluated 
for hard spheres at volumes of 1.6 and 3 times the close-packed 
volume by a Monte Carlo molecular dynamics technique. At both 
densities, the kinetic part of the time-correlation function is consist- 
ent, within its rather large statistical uncertainty, with the long-time 
t/sup -3/2/ tail predicted by the mode-coupling theory. However, 
at the higher density, the time-correlation function is dominated by 
the cross and potential terms out to 25 mean free times, whereas 
the mode-coupling theory predicts that these are asymptotically 
negligible compared to the kinetic part. The total time-correlation 
function decays roughly as at/sup -3/2/, with a much larger than 
the mode-coupling values, similar to the recent observations by 
Evans in his nonequilibrium simulations of argon and methane. The 
exact value of the exponent is however, not very precisely deter- 
mined. By analogy with the case of the velocity autocorrelation 
function, for which results are also presented at these densities, it is 
argued that it is quite possible that at high density the asymptotic 
behavior is not established until times substantially longer than 
those attainable in the present work. At the lower density, the cross 
and potential terms are of the same magnitude as the kinetic part, 
and all are consistent with the mode-coupling predictions within 
the relatively large statistical uncertainties. 


21209 Numerical method for two phase flow with a unsta- 
ble interface. Glimm, J.; Marchesin, D.; McBryan, O. (The 
Rockefeller University, New York, New York, 10021). EY- 
76-C-02-3077. Journal of Computational Physics ; 39: No. 1, 
179-200(Jan 1981). 

The random choice method is used to compute the oil-water 
interface for two dimensional porous media equations. The equa- 
tions used are a pair of coupled equations; the (elliptic) pressure 
equation and the (hyperbolic) saturation equation. The equations do 
not include the dispersive capillary pressure term and the computa- 
tion does not introduce numerical diffusion. The method resolves 
saturation discontinuities sharply. The main conclusion of this paper 
is that the random choice is a correct numerical procedure for this 
problem even in the highly fingered case. Two methods of inducing 
fingers are considered: deterministically, through choice of Cauchy 
data and heterogeneity, through maximizing the randomness of the 
random choice method. 


21210 Volume of fluid (VOF) method for the dynamics of 
free boundaries. Hirt, C.W.; Nichols, B.D. (Los Alamos Sci- 
entific Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Computational Physics ; 39: No. 1, 201-225(Jan 1981). 
Several methods have been previously used to approximate 
free boundaries in finite-difference numerical simulations. A simple, 
but powerful, method is described that is based on the concept of a 
fractional volume of fluid (VOF). This method is shown to be more 
flexible and efficient than other methods for treating complicated 
free boundary configurations. To illustrate the method, a descrip- 
tion is given for an incompressible hydrodynamics code, SOLA- 
VOF, that uses the VOF technique to track free fluid surfaces. 
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21211 (DOE/ER/04699—6) Experiments using the TASS 
and HISS spectrometers at the Bevalac. Progress report, July 
1, 1980-March 31, 1981. Kirk, P.N. (Louisiana State Univ., 
Baton Rouge (USA). Dept. of Physics and Astronomy). 
1981. Contract AS05-76ER04699. l6p. NTIS, PC A02/MF 
AOl. 
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The LSU intermediate energy physics group has participated 
in the construction and calibration of the two-armed-spectrometer- 
system (TASS) at the Lawrence Berkeley Laboratory. The data 
collection phase of the first experiment on the spectrometer is com- 
plete, and some results are reported. (GHT) 


21212 (LA—8335-C(Vol.1)) Proceedings of the workshop 
on program options in intermediate-energy physics. Volume 1. 
Summary and panel reports. Allred, J.C.; Talley, B. 
(comps.). (Los Alamos Scientific Lab., NM (USA)). May 
1980. Contract W-7405-ENG-36. 200p. (CONF-7908121— 
(Summ)). NTIS, PC A09/MF AO1. 

From Workshop on program options in intermediate-energy 
physics; Los Alamos, NM, USA (20 Aug 1979). 

A Workshop on Program Options in Intermediate-Energy 
Physics sponsored by the US Department of Energy was held at 
Los Alamos Scientific Laboratory, August 20 to 31, 1979. The 
scope of the workshop included all laboratories in intermediate- 
energy physics, worldwide, and all of these sent representatives to 
the workshop. The workshop addressed itself to the critical ques- 
tions on nuclear and particle physics and how they can best be in- 
vestigated by intermediate-energy accelerators. Among the ques- 
tions that the workshop members considered were: (1) what are the 
important physics topics which might be understood through re- 
search on these accelerators in the next 10 years. These topics in- 
clude, but are not restricted to, fundamental interactions and sym- 
metries in particle physics, and nuclear modes of motion, structure, 
and reaction mechanisms; (2) what experiments should be undertak- 
en to carry out the program. What are the kinematical conditions, 
accuracies, resolutions, and other parameters required to obtain the 
desired knowledge; (3) which accelerators are best suited for each 
experiment. What work at other laboratories (low-, intermediate-, 
or high-energy) could be undertaken to complement and/or supple- 
ment the proposed LAMPF program; and (4) what new facility ca- 
pabilities should be explored for the long-term future. The work- 
shop was divided into small panels in order to promote effective 
interchange of ideas. After reports to other panels and plenary ses- 
sions, the panelists prepared reports stating the results of their de- 
liberations. These reports comprise the principal part of Volume I. 


21213 Yield of prompt like-sign dimuons from neutrino 
interactions. Trinko, T.; Benvenuti, A.; Cline, D.; Heagy, 
S.M.; Reeder, D.; Winn, D.R.; Bobisut, F.; Cooper, P.S.,; 
Gilchriese, M.G.D.; Mann, A.K.; Johnson, M.E.; Lundy, 
R.; Mori, S.; Stefanski, R.; McIntyre, P.; Rich, J.A.; Ling, 
T.Y.; Imlay, R. (Department of Physics, University of Wis- 
consin, Madison, Wisconsin 53706). Physical Review, The, D. 
Particles and Fields ; 23: No. 9, 1889-1894(1 May 1981). 

We present data on the production by neutrinos of a prompt 
fp” signal with a rate relative to the wp” rate (single charm 
production) of 0.07 +- 0.04, 0.12 +- 0.03, and 0.12 +- 0.03 for p/ 
sub p/>5, >10, and >15 GeV/c, respectively. The energy de- 
pendence of the ratio N/sup pr/ (wu pw )/N(_ ) is also presented. 
Like-sign dimuon data from various experiments are summarized 
and discussed. Our observed p™ pw rate is roughly two orders of 
magnitude larger than that expected from leading-order quantum- 
chromodynamic calculations of associated charm production. 


21214 Proton-helium elastic scattering from 45 to 400 
GeV. Buiak, A.; Devensky, P.; Kuznetsov, A.; Morozov, B.; 
Nikitin, V.; Nomokonov, P.; Pilipenko, Y.; Smirnov, V.; 
Jenkins, E.; Malamud, E.; Miyaiima, M.; Yamada, R. (Joint 
Institute for Nuclear Research, Dubna, Union of Soviet So- 
cialist Republic). Physical Review. The, D. Particles and 
Fields ; 23: No. 9, 1895-1910(1 May 1981). 

The elastic proton-kelium differential cross section has been 
determined for incident laboratory energies from 45 to 400 GeV in 
the range 0.003< or = t < or =0.52 (GeV/c)? by means of the 
internal-gas-jet-target technique. The differential cross section drops 
4 —5 orders of magnitude to the first dip at t =0.22 (GeV/c)*. The 
shrinkage in the slope of the differential cross section is found to be 
twice as fast as that in the proton-proton case. The slope parameter 
at t =0 is described by the formula b = 24+1.13 Ins, where b is in 
(GeV/c)~? and s is in GeV?. The elastic proton-helium cross sec- 
tion is normalized to the known elastic proton-proton cross section 
using data taken with a helium and hydrogen mixture as a target. 
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The proton-helium total cross section is determined from the opti- 
cal theorem. The total cross section rises by 4% between 100 and 
400 GeV. Results are presented on the real part of the elastic-scat- 
tering amplitude and on the total elastic cross section. The experi- 
mental differential cross sections are compared to Glauber-model 
predictions. 


21215 Coherent proton diffraction dissociation on helium 
from 46 to 400 GeV. Buiak, A.; Devensky, P.; Kuznetsov, 
A.; Morozov, B.; Nikitin, V.A.; Nomokonov, P.; Pilipenko, 
Y.; Smirnov, V.; Jenkins, E.; Malamud, E.; Miyaiima, M.; 
Yamada, R.; Sandacz, A. (Joint Institute for Nuclear Re- 
search, Dubna, U.S.S.R.). Physical Review, The, D. Particles 
and Fields ; 23: No. 9, 1911-1923(1 May 1981). 

Inclusive coherent proton diffraction dissociation on helium 
has been measured in the four-momentum transfer and missing-mass 
region 0.04< t <0.40 (GeV/c), M/sub X//sup ts2/< 10 GeV? and 
for incident proton beam momenta from 46 to 400 GeV/c. We find 
that the differential cross section d?s/dt dM/sub X//sup ts2/ varies 
slowly with energy, reveals a pronounced peak at M/sub X//sup 
ts2/=2 GeV*, and at large masses behaves approximately as 1/M/ 
sub X//sup ts2/. The cross section falls exponentially as t increases, 
with a large slope parameter at small momentum transfers and a 
substantially smaller one at large t values, with no clear dip be- 
tween the two regions as seen in elastic scattering. We compare the 
experimental t distributions to Glauber-model predictions and find 
the data provide a sensitive test of the assumptions on the details of 
the elementary proton diffraction-dissociation amplitudes and on 
the total cross sections of the diffractively produced states. 


21216 Measurements of the polarization parameter in 
K* p elastic scattering at low energies. Lovett, B.R.; Hughes, 
V.W.; Mishina, M.; Zeller, M.; Lazarus, D.M.; Nakano, I. 
(Physics Department, Yale University, New Haven, Con- 
necticut 06520). Physical Review, The, D. Particles and Fields 
; 23: No. 9, 1924-1932(1 May 1981). 

Results of measurements of the polarization parameter in 
K* p elastic scattering at 650, 700, 845, and 940 MeV/c are present- 
ed. Details of the measurements are described and results are com- 
pared with previous measurements and partial-wave parametriza- 
tions of the data. The implication of the existence of Z* resonances 
in light of these results is discussed. 


21217 Measurement of D* production of pion-nucleon in- 
teractions at 200 GeV/c. Fitch, V.L.; Montag, A.D.; Sher- 
man, S.S.; Webb, R.C.; Witherell, M.S.; Devaux, B.; Teiger, 
J.; Turlay, R.; Zylberstejn, A., Cavaglia, P.; Cester, R.; 
Maurizio, D.; Rinaudo, G.; May, M. (Department of Phys- 
ics, Princeton University, Princeton, New Jersey 08544). 
Physical Review Letters ; 46: No. 12, 761-764(23 Mar 1981). 

Results of an experiment to measure the cross section for 
production of the D** (D*~ ) in 200-GeV/c rN interactions are re- 
ported. 78 +- 26 events are observed, corresponding to a D* pro- 
duction cross section ds/dy = 1.6 +- 0.5 mb at y = 0. 


21218 Evidence for I = 1 (A;) and I = 0 (H) axial- 
vector resonances in charge exchange. Dankowych, J.A.; 
Brockman, P.; Edwards, K.W.; Gandsman, J.; Legacey, D.; 
Longacre, R.S.; Martin, J.F.; Patel, P.M.; Pawlicki, A.J.; 
Prentice, J.D.; Shabazian, E.; Stanton, N.R.; Yoon, T.; Zan- 
fino, C. (Department of Physics, University of Toronto, To- 
ronto, Ontario M5S 1A7, Canada). Physical Review Letters ; 
46: No. 9, 580-583(2 Mar 1981). 

Results are presented from an isobar-model partial-wave 
analysis of a high-statistics sample of the neutral 3r system pro- 
duced in forward charge exchange. Large forward phase motions 
relative to an exotic reference wave are seen for partial waves with 
the quantum numbers of the A; and of the previously unobserved 
isoscalar companion ("H’’) of the B(1235). 


21219 K ~p interactions at 11 GeV/c: New results on 
strange meson system. Ratcliff, B.N. (Stanford Linear Accel- 
erator Center, Stanford University, California). DE-AC03- 
76SFO00515. AIP (American Institute of Physics) Conference 


Proceedings 67: No. 1, 37-5441 Jan 1981). (CONF- 


8004102—). 
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From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

The status of our programmatic study of states containing a 
strange quark is briefly reviewed. An 11 GeV/c K ~p experiment 
run on the LASS spectrometer at SLAC is discussed and prelimi- 
nary results presented for several inelastic channels based on ap- 
proximately one half of the available data sample. In addition, new 
results utilizing the full statistics of the experiment are presented for 
the elastic K~ r* channel from the K ~r *n final state. The well 
established leading K(890), K(1435), and K(1780) resonances are 
observed, and clear evidence is presented for a new J/sup p/ = 4° 
resonance at ~ 2070 MeV. Preliminary results from an energy inde- 
pendent partial wave analysis of these data are presented which dis- 
play unambiguous evidence for resonant structure in the non-lead- 
ing O° and 1~ waves. 


21220 New results of radiative meson decays. Collick, B.; 
Heppelmann, S.; Joyce, T.; Makdisi, Y.; Marshak, M.; Pe- 
terson, E.; Ruddick, K.; Shupe, M.; Berg, D.; Chandlee, C.; 
Cihangir, S.; Ferbel, T.; Huston, J.; Jensen, T.; Lobkowicz, 
F.; McLaughlin, M.; Ohshima, T.; Slattery, P.; Thomspon, 
P.; Biel, J.; Jonckheere, A.; Koehler, P.F.; Nelson, C.A. 
(University of Minnesota, Minneapolis, Minnesota 55455). 
AIP (American Institute of Physics) Conference Proceedings ; 
67: No. 1, 94-103(1 Jan 1981). (CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

We have investigated Coulomb dissociation (the Primakoff 
effect) of high energy charged r and K mesons on heavy nuclei. 
New values for the electromagnetic transition rates G(p"—rg) and 
G(K~—K~ g) have been extracted from the data. Some preliminary 
data for the Primakoff production of higher meson excitations will 
also be presented. 


21221 Search for Narrow p-barp states in 10 GeV/c zip 
interactions. Green, D.R. (Fermilab, Batavia, Illinois 60510). 
AIP (American Institute of Physics) Conference Proceedings ; 
67: No. 1, 152-169(1 Jan 1981). (CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

Narrow p-barp states were searched for in the reaction 
a* p-+D** (pp) at 10 GeV/c. No states were observed with masses 
less than 2.3 GeV/c and cross sections greater than 40 nb at the 
95% c.1.. In particular, the two previously reported states’ at 2020 
and 2200 MeV/c were not observed at the 11 s.d. level. 


21222 Search for narrow p-barp states in the reaction 
™pp—p7 p-barp at 16 GeV/c. Chung, S.U.; Etkin, A.; 
Fernow, R.; Foley, K.; Goldman, J.H.; Kirk, H.; Kopp, J.; 
Lesnik, A.; Love, W.; Morris, T.; Ozaki, S.; Platner, E.; 
Protopopescu, S.D.; Saulys, A.; Weygand, D.; Wheeler, 
C.D.; Willen, E.; Bensinger, J.; Morris, W.; Lindenbaum, 
S.J.; Kramer, M.A.; Mallik, U.; Bar Yam, Z.; Dowd, J.; 
Kern, W.; Winik, M.; Button-Shafter, J.; Dhar, S.; Lichti, 
R. (Brookhaven National Laboratory, Upton, New York 
11973). DE-AC02-76CH00016; EY-76-S-02-3230; DE-AC02- 
76ERO-PHY-7924579. AIP (American Institute of Physics) 
Conference Proceedings ; 67: No. 1, 170-185(1 Jan 1981). 
(CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

We have carried out a sensitive (> or =5 events/nb) search 
for narrow p-barp states at the BNL Multiparticle Spectrometer. 
We found no evidence of narrow p-barp states at 2020 and 2200 
MeV in the reaction 7” p—-p7 p-barp at 16 GeV/c. We quote 2 
upper limits of < or =3 nb for these states in our data. Based on 
the cross sections of the CERN W experiment at 12 GeV/c and 
assuming baryon-exchange processes for the production, we should 
have seen > or =5 ss signals at 2020 and 2200 MeV. 


21223 Charmed mesons from e*e™ annihilation. Gold- 
haber, G. (Department of Physics and Lawrence Berkely 
Laboratory University of California, Berkeley, California 
94720). AIP (American Institute of Physics) Conference Pro- 
ceedings ; 67: No. 1, 223-256(1 Jan 1981). (CONF-8004102— 
). 
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From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

The production g decay properties of D resonances are 
reviewed.(AIP) 


21224 D meson production by protons and neutrinos. 
Wiss, J.E. (Department of Physics Uiversity of Illinois at 
Urbana-Champaign, IL 61801). DE-AC02-76ERO01195. AJP 
(American Institute of Physics) Conference Proceedings ; 67: 
No. 1, 257-284(1 Jan 1981). (CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

We discuss the explicit production of D and D mesons by 
neutrinos and photons. Neutrino production of charmed mesons ap- 
pears to occur at the level of roughly-equall0% of the total 
charged current rate in agreement with indications from neutrino 
induced dilepton studies. Two photoproduction experiments ob- 
serve D meson production at the level of a few hundred nanobarns 
per nucleon but disagree substantially on the production mecha- 
nism. 


21225 Radiative transitions to an n/sub c/ (2980) candi- 
date state and the observation of hadronic decays of this 
state*. Bloom, E.D. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). DE-AC03- 
76F00515; DE-AC03-76ER0068; EY-76-C-02-3064. AJP 
(American Institute of Physics) Conference Proceedings ; 67: 
No. 1, 312-328(1 Jan 1981). (CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

Preliminary results from the Crystal Ball and Mark II experi- 
ments at SPEAR are presented on radiative transition form u’(3684) 
and J/u(3095) to an n/sub c/(2980) candidate state. In addition to 
the inclusive photon signals reported previously by the Crystal 
Ball, both detectors now see exclusive hadronic final state signals at 
masses consistent with the states inclusively determined mass of 
2981 +- 16 MeV. 


21226 Radiative transitions from the u(3095) to ordinary 
hadrons. Scharre, D.L. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, Ca. 94305). DE- 
AC03-76SF00515. AIP (American Institute of Physics) Con- 
ference Proceedings ; 67: No. 1, 329-356(1 Jan 1981). (CONF- 
8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

Preliminary results from the Mark II and Crystal Ball experi- 
ments on radiative transitions for the u to ordinary hadrons are pre- 
sented. In addition to the previously observed transitions to the h, 
h’ (958), and f(1270), both groups observe a transition to a state 
which is tentatively identified as the E(1420). 


21227 Search for narrow states produced in the reaction 
mpp—n+8's at 13 GeV/c*. Chiang, I.; Johnson, R.A.; 
Kwan, B.; Kycia, T.F.; Li, K.K.; Littenberg, L.S.; Wi- 
jangco, A.; Garren, L.A.; Thaler, J.J.; Hogan, C.E.; Mc- 
Donald, K.T.; Smith, A.J.S. (Brookhaven National Labora- 
tory, Upton, New York 11973). AJP (American Institute of 
Physics) Conference Proceedings ; 67: No. 1, 415-420(1 Jan 
1981). (CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

Using a double arm lead-glass lead-scintillator calorimeter 
system we have searched for narrow states, such as the h/sub c/, 
peaduced rn the exclusive reactions 7 p—-ggn, 7 p-—-r°gn, and 
m” p—-7r°mn at 13 GeV/c. We find a 90% c.l. upper limit s x 
BR < 260 pb for yy states with masses — 2 2.6 to 3.1 GeV/c®. Cor- 
responding limits on narrow 7°y and 7°7r° states are also given. 


21228 Recent results of Mark J: physics with high energy 
electron—positron colliding beams. DESY, A. 
MIT,NIKHEF,PEKING, Collaboration. AJP (American In- 
stitute of Physics) Conference Proceedings ; 67: No. 1, 42i- 
511(1 Jan 1981). (CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 
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A review of PETRA electron—positron experiments is 
given. Among the topics covered are tests of QED, hadronic total 
cross sections, and jet analysis.(AIP) 


21229 D and E mesons and possible KKK enhancements. 
Bromberg, C.; Dickey, J.; Fox, G.; Gomez, R.; Kropac, W.; 
Pine, J.; Stampke, S.; Haggerty, H.; Malamud, E.; Abrams, 
R.; Delzenero, R.; Goldberg, H.; Lopez, F.; Margulies, S.; 
McLeod, D.; Solomon, J.; Dzierba, A.; Fredericksen, F.; 
Heinz, R.; Krider, J.; Martin, H.; Petersen, D. (California 
Institute of Technology, Pasadena, California 91125). DE- 
AC-03-ER0068; DE-AS02-76-EY-02009. AJP (American In- 
stitute of Physics) Conference Proceedings ; 67: No. 1, 582- 
598(1 Jan 1981). (CONF-8004102—). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

Results are presented from the study of multikaon final states 
in the reactions 7 p—-K°K*~ wminus-or-plusX, K°K* KX at 50 
and 100 GeV/c. Here X is semi-inclusive, because a specific for- 
ward topology and an interaction registering in the counters sour- 
rounding the target are required. The D(1285) meson is seen in the 
dr mode, while the E(1420) meson is observed in both the dr and 
the KK modes. In addition, there are two possible enhancements in 
the three kaon final state. The first (M~1840 MeV) is associated 
with the K°f mode and is consistent with being the charmed D°. 
The second, a K state (M = 2003 +- 14 MeV, G = 87 +- 43 
MeV), decays into KA» 
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21230 (BNL—29297) Inclusive quarkonium production. 
Keung, W.Y. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract AC02-76CHO00016. 16p. (CONF- 
810246—2). NTIS, PC A02/MF AOl. 

From Z/sup 0/ physics workshop; Ithaca, NY, USA (6 Feb 
1981). 

In the approximation of zero binding energy, the production 
of the heavy vector quarkonium states V(= psi, T,...) accompanied 
with gluon (g) jets in yN and e*e™ collisions is studied. For the 
rare decay of the Z° resonance into Vgg, the rate is found extreme- 
ly small. 


21231 Dilepton signature in e*e —-HI*1-. Kelly, R.L.; 
Shimada, T. (Lawrence Berkeley Laboratory, Berkeley, 
California 94720). Physical Review, The, D. Particles and 
Fields ; 23: No. 9, 1940-1943(1 May 1981). 

We calculate the lepton distribution in the reaction 
e*e-—-(Higgs boson)+(dilepton) mediated by a neutral gauge 
boson. Propagator effects favor a slow dilepton for which the study 
of the joint angular distribution of 1* and I” is an attractive experi- 
mental possibility. This distribution is found to be a sensitive probe 
of the ZZH vertex. 


21232 Quark-gluon separation in three-jet events. Nilles, 
H.P.; Streng, K.H. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). DE-AC03- 
76SF00515. Physical Review, The, D. Particles and Fields ; 23: 
No. 9, 1944-1950(1 May 1981). 

We discuss the necessity of a separation of quarks and 
gluons in qq-barg three-jet events in e~ e~ annihilation in order to 
obtain quantitative tests of quantum chromodynamics. The possibil- 
ity of such a separation is investigated with special emphasis on the 
case that one or two of the jets are identified as quark jets by a 
semileptonic decay of a c or b quark. It is shown in detail how 
gluon energy spectra and gluon-jet properties can be deduced from 
these measurements 


21233 K-matrix analysis of the J/sup P/ = 3° and 2° di- 
baryon systems. Edwards, B.J. (High Energy Physics Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 
60439). W-3-109-ENG-38. Physical Review, The, D. Particles 
and Fields ; 23: No. 9, 1978-1986(1 May 1981). 

A multichannel K-matrix formalism which accounts for the 
effect of inelastic thresholds is used to study the J/sup P/ = 3~ and 
2* dibaryon systems. An analysis, carried out previously for the J/ 
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sup P/ = 2* system, is presented for the J/sup P/ = 3 system. 
The relationship between phase-shift behavior and background con- 
tributions to the scattering matrix is then probed by studying both 
J/sup P/ systems using explicit K-matrix poles. Possible effects of 
the rd channel are considered and a three-channel analysis is per- 
formed for the J/sup P/ = 2* system. The analyses are consistent 
with the existence of a J/sup P/ = 3~ and a J/sup P/ = 2* dibar- 
yon resonance. 


21234 Consequences of weak heavy-quarkonium decay for 
masses greater than 40 GeV. Rizzo, T.G. (Department of 
Physics, Brookhaven National Laboratory, Upton, New 
York 11973). DE-AC02-76CH00016. Physical Review, The, 
D. Particles and Fields ; 23: No. 9, 1987-1993(1 May 1981). 

We examine the consequences of the weak decay of the 
heavy quark in quarkonium for high-energy colliders. We find that 
for quarks more massive than the W, the dominant decay of the 
quarkonium resonance is via the weak decay h—1+real W where h 
(1) is a heavy (light) quark. For quarks lighter than the W, weak 
effects substantially modify the expected branching ratio for quar- 
konium into leptons. Since Coulombic” quarkonium, if it exists at 
all, is probably heavier than 2M/sub W/, the weak-decay mecha- 
nism may destroy any chance to examine the nature of such states. 


21235 Narrow high-spin b-flavored mesons. Hikasa, K.; 
Igi, K. (Department of Physics, University of Tokyo, 
Tokyo 113, Japan). DE-AC02-76CH00016. Physical Review, 
The, D. Particles and Fields ; 23: No. 9, 2027-2033(1 May 
1981). 

We point out a peculiar feature of the bq-bar mesons. In ad- 
dition to stability for B and B*, the B** has an unexpectedly small 
total hadronic width and even the B*** which is considerably 
above threshold still keeps a small hadronic width. A possibility for 
detecting such high-spin b-flavored mesons from excited Y decays 
is discussed. 


21236 Neutrino mass in the SO(10) model without right- 
handed heavy neutral leptons. Wu, D. (Stanford Linear Ac- 
celerator Center, Stanford University, Stanford, California 
94305). DE-AC03-76SF00515. Physical Review, The, D. Par- 
ticles and Fields ; 23: No. 9, 2024-2037(1 May 1981). 

We discuss a special construction of the SO(10) model 
which has the following features: (1) There are no right-handed 
heavy neutral leptons. (2) All Higgs multiplets are in 16 x 16 or 16 
x 16. (3) Two kinds of combinations of the neutrinos v/sub L/, v/ 
sub L//sup c/, v/sub R/, v/sub R//sup c/ in one family have a 
very small mass difference. 


21237 Masses of neutrinos in unification gauge theories 
and neutrino-antineutrino oscillations. Wu, D. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California 94305). DE-AC03-76SF00515. Physical Review, 
The, D. Particles and Fields ; 23: No. 9, 2038-2047(1 May 
1981). 

We discuss two types of neutrino oscillation: (I) the v/sub e/ 
bold-arrow-left-rightu/sub p/ type of oscillations and (II) the 
vbold-arrow-left-rightv/sup c/ type of neutrino-antineutrino oscilla- 
tions. To connect the oscillation phenomenology with mass differ- 
ences of the neutrinos, we discuss possible neutrino mass patterns in 
a general form including the Dirac mass and the Majorana mass, 
when there are both left- and right-handed neutrinos. Then we ex- 
tract four extreme and interesting cases of the mass patterns. We 
connect these mass patterns with the Weinberg-Salam model, grand 
unification models such as SU(5), SO(10), and Es, and some con- 
stituent models. At the end of this paper we deduce from one of 
the interesting neutrino-mass patterns that one more neutral inter- 
mediate boson with mass at the same order as the mass of the W 
boson may exist. 


21238 Off-resonance production of heavy vector quarkon- 
ium states in e* e~ annihilation. Keung, W. (Brookhaven Na- 
tional Laboratory, Upton, New York 11973). DE-AC02- 
76CHO00016. Physical Review, The, D. Particles and Fields ; 
23: No. 9, 2072-2074(1 May 1981). 

The inclusive production of the heavy quarkonium states V ( 
= u.Y,...) in e* e~ annihilation is studied in the framework of quan- 
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tum-chromodynamic perturbative theory. The rate and spectrum 
allow the study of the jet structure produced via two intermediate 
gluons. The similar process of the Z° decay into VX is found to be 
extremely rare. 


21239 High-temperature expansion along the self-dual 
line of three-dimensional Z(2) spin-gauge theory. Bhanot, G. 
(Physics Department, Brookhaven National Laboratory, 
Upton, New York 11973). DE-AC02-76CH00016. Physical 
Review, The, D. Particles and Fields ; 23: No. 8, 1811-1814(15 
Apr 1981). 

We exploit the self-duality of the three-dimensional Ising 
spin-gauge theory to develop an eighth-order high-temperature ex- 
pansion for the partition function along the self-dual line. This gen- 
erates a high-temperature series for the gauge-invariant, nearest- 
neighbor spin-spin correlation function. A Pade analysis of this 
series reveals a pole along the self-dual line. Recent Monte Carlo 
simulations indicate that this theory has a first-order self-dual line 
emerging from a triple point. We interpret the Pade pole as a theo- 
retical estimate of the end point of this self-dual line. 


21240 Dip movement in pp-bar and pp elastic collisions. 
Chou, T.T.; Yang, C.N. (Department of Physics, University 
of Georgia, Athens, Georgia 30602). DE-AS09-76-ER00946. 
Physical Review Letters ; 46: No. 12, 764-767(23 Mar 1981). 

It is pointed out that the recently discovered dip in elastic 
pp-bar cross section is related to the dips at lower t and lower ener- 
gies, consistent with the geometrical picture of high energy scatter- 
ing. At 30 GeV/c incoming energy, the dip is predicted by interpo- 
lation to occur at -t = 1.1 (GeV/c)*. The curve for dip position 
versus s/sub T/ is discussed. 


21241 Horizontal flavor chirality, the canonical Fermi 
mass matrix, and an alternative CP-nonconservation scenario. 
Davidson, A.; Wali, K.C. (Department of Nuclear Physics, 
The Weizmann Institute of Science, Rehovot, Israel). DE- 
AS02-65ER03533. Physical Review Letters ; 46: No. 11, 691- 
694(16 Mar 1981). 

Horizontal flavor chirality and a minimal Higgs system are 
combined for uniquely establishing a “canonical Fermi mass 
matrix, reflecting pure nearest-neighbor Yukawa interactions, for 
any arbitrary number of generations. The quark mass matrices then 
become tightly correlated by the anomaly-free equations, admitting 
neither strong nor weak CP nonconservation. The resulting hori- 
zontal CP nonconservation is then truly superweak, signifying the 
existence of an energy oasis around a few hundred TeV. 


21242 Masses and widths of odd-parity N and D reson- 
ances. Forsyth, C.P.; Cutkosky, R.E. (Carnegie-Mellon Uni- 
versity, Pittsburgh, Pennsylvania 15213). EY-76-02-3066. 
Physical Review Letters ; 46: No. 9, 576-579(2 Mar 1981). 

The masses and widths of S = 0 resonances in the (70,17 ) 
and (56,1~ ) multiplets have been fitted with use of a quark model 
with hyperfine interactions. Three models for the decay of these 
and other states have been examined, and it is concluded that the 
usual spectator model for the decays must be modified. No positive 
evidence is found for a tensor force, while conflicting evidence is 
found for a three-body spin-orbit force, and that the (56,1~ ) mass is 
lower than expected. 


21243 Flavor mixing and quark decay. Chu Wang, L. 
(Brookhaven National Laboratory, Upton New York 
11973). AIP (American Institute of Physics) Conference Pro- 
ceedings ; 67: No. 1, 403-414(1 Jan 1981). (CONF-8004102— 
). 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

Since this is an experimental conference I shall begin my talk 
with that spirit. We can view that the subject of my talk as a result 
of "the ORY Collaboration” with more than fifty theorists in- 
volved. The topics covered are the results of four task forces: I. 
The mixing Matrix Task Force, II.. The D-decay Task Force, III. 
the Boredom—Escaping Group and IV. the Far-and-Beyond 
Group. 
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21244 Neutrino mass in the SO(10) grand unified gauge 
model. Tomozawa, Y. (Randall Laboratory of Physics, Uni- 
versity of Michigan, Ann Arbor, Michigan 48109). Annals of 
Physics (New York) ; 131: No. 1, 95-103(Jan 1981). 

The problem of neutrino mass generation by a large Major- 
ana mass term in the SO(10) grand unified gauge model is dis- 
cussed. In particular, it is pointed out that the left-hand Majorana 
mass induced by the radiative corrections does not exceed that ob- 
tained by diagonalization of the mass matrix. 


21245 Interaction of nucleons with antinucleons. III. 
Photon and pion emission from bound states. Dover, C.B.; 
Richard, J.M.; Zabek, M.C. (Brookhaven National Labora- 
tory, Upton, New York 11973). EY-76-C-02-0016. Annals of 
Physics (New York) ; 130: No. 1, 70-98(Nov 1980). 

We calculate widths and branching ratios for the emission of 
g rays or pions from a bound state of the nucleon—antinucleon 
(NN-bar) system, leading to another NN-bar bound state. We use a 
realistic potential model to describe the medium- and long-range 
parts of the NN-bar interaction, and parametrize the short-range be- 
havior. The general features of g and r transitions, based on the se- 
lection rules, are emphasized. We illustrate these features with typi- 
cal results for several choices of the short-range cutoff. The obser- 
vation of pions is a necessary supplement to the g-ray experiments, 
in order to significantly constrain the possible quantum number as- 
signments of final states. We investigsate transitions between quasia- 
tomic (QA) and more deeply bound quasinuclear (QN) states, and 
also QN to QN g or r emission. The former may have been seen in 
experiments involving the p-barp atom, while the latter are in some 
optimum cases accessible in p-bard spectator experiments, although 
there is no evidence for these QN to QN transitions as yet. The 
role of isoispin mixing in QA states is discussed, as well as the im- 
portance of maintaining orthogonality of the QA and QN wave 
functions. 
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21246 (BNL—29457) Monte Carlo calculations in lattice 
gauge theory. Creutz, M. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CHO00016. 8p. 
(CONF-810368—1). NTIS, PC A02/MF AO1. 

From Conference on perturbative quantum chromodyna- 
mics; Tallahassee, FL, USA (25 Mar 1981). 

Recent progress in numerical studies of the Feynman path 
integral for non-Abelian gauge theories is reviewed. In the quark- 
less theory, numerical relations between the glueball mass, the con- 
finement potential, and the scale of asymptotic freedom have been 
obtained. Renormalization group analysis has confirmed that the 
Gell-Mann Low function for the lattice SU(2) theory of Wilson has 
no non-trivial zeros. New phase transitions have been found in 
SU(4) and SU(5) gauge theories. These may be an artifact of the 
Wilson form for the action. 


21247 Mirror symmetry and exact multimonopole solu- 
tions. Prasad, M.K.; Rossi, P. (Department of Mathematics, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). DE-AC02-76ERO-3069. Physical Review, 
The, D. Particles and Fields ; 23: No. 8, 1795-1799(15 Apr 
1981). 

The newly found exact solutions for superimposed axially 
symmetric Yang-Mills-Higgs multimonopoles are shown to possess 
mirror symmetry. As a consequence, a new class of solutions of the 
Ernst equation of general relativity is also found. Moreover, the 
monopole solutions may be formulated in terms of a single real su- 
perpotential and their unitary gauge form derived. 
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21248 Monte Carlo study of renormalization in lattice 
gauge theory. Creutz, M. (Department of Physics, Brookha- 
ven National Laboratory, Upton, New York 11973). DE- 
AC02-76CH00016. Physical Review, The, D. Particles and 
Fields ; 23: No. 8, 1815-1823(15 Apr 1981). 

Using Monte Carlo methods with SU(2) and U(1) lattice 
gauge theories, we compare physical ratios of Wilson loops on dif- 
ferent length scales. An interesting renormalization-group structure 
is suggested for the U(1) theory. For the SU(2) case we only see a 
fixed point at vanishing bare coupling. At this point asymptotic 
freedom is verified numerically. 


21249 Continuous-spin Ising model, go:f*:/sub d/ field 
theory, and the renormalization group. Baker, G.A. Jr.; Kin- 
caid, J.M. Journal of Statistical Physics ; 24: No. 3, 469- 
528(Mar 1981). 

We have used the method of high-temperature series expan- 
sions to investigate the critical point properties of a continuous-spin 
Ising model and go:f*:/sub d/ Euclidean field theory. We have com- 
puted through tenth order the high-temperature series expansions 
for the magnetization, susceptibility, second derivative of the sus- 
ceptibility, and the second moment of the spin-spin correlation 
function on eight different lattices. Our analysis of these series is 
made using integral and Pade approximants. In three dimensions we 
find that hyperscaling fails for sufficiently Ising-like systems; the 
strong coupling limit of go:fts; depends on how the ultraviolet 
cutoff is removed. The level contours of the renormalized coupling 
constant for this model in the go, correlation-length plane exhibit a 
saddle point. If the ultraviolet cutoff is removed before go—oo, the 
usual field theory results and the renormalization-group fixed point 
with hyperscaling is obtained. If the order of these limits is re- 
versed, the Ising model limit where hyperscaling fails and the field 
theory is trivial is obtained. In four dimensions, we find that hy- 
perscaling fails completely; go:f*:s is trivial for all go when the ultra- 
violet cutoff is removed. 


21250 Regularizations and superconformal anomalies. 
Hagiwara, T.; Pi, S.; Tsao, H. (Department of Physics, Bra- 
deis University, Waltham, Massachusetts 02154). E-11- 


173230;EY-76-C-2232BX000;EY-76-C-02-3069. Annals of 
Physics (New York) ; 130: No. 2, 282-289(Dec 1980). 

By using different regularization methods we demonstrate 
that supersymmetry invariance is maintained up to one-loop order 
in supersymmetric gauge theories and calculate the superconformal 
anomalies. 


21251 Baecklund transformations and !ocal conservation 
laws for principal chiral fields. Ogielski, A.T.; Prasad, M.K.; 
Sinha, A. (State Univ. of New York, Stony Brook (USA). 
Inst. for Theoretical Physics); Chau Wang, L.L. (Brookha- 
ven National Lab., Upton, NY (USA)). Physics Letters, [Sec- 
tion] B ; 91: No. 3/4, 387-391(Apr 1980). 

We construct a parametric Baecklund transformation for 
principal chiral fields, which can then be used to derive local con- 
servation laws. 
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21252 (DOE/ER/10769—2) Some numerical approaches 
to solving one-dimensional inverse problems. Hagin, F. 
(Denver Univ., CO (USA). Dept. of Mathematics). 1980. 
Contract AC02-80ER10769. 28p. NTIS, PC A03/MF AOl. 

A class of one-dimensional inverse scattering problems are 
studied with the goal of reconstructing (say) propagation speed to 
moderate accuracy as inexpensively as possible. Three alternatives 
are discussed; all starting from a change to the travel-time variable 
and converting the problem to integral equation form. The ap- 
proaches are compared as to their economy of use and the prob- 
lems for which they are effective. Several numerical examples illus- 
trate these comparisons. 
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21253 Interior dynamics in the unified connected reaction 
theory of Polyzou and Redish. Polyzou, W. (Theoretical Di- 
vision, Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). Journal of Mathematical Physics (New 
York) ; 22: No. 4, 798-802(Apr 1981). 

We discuss the unified reaction theory of Polyzou and 
Redish [Ann. Phys. (N.Y.) 119, 1(1979)] with regard to the freedom 
to perturb the approximate Hamiltonian by a connected operator. A 
proper treatment of this freedom is crucial for a good treatment of 
the dynamics. We show how to construct an effective N-body 
force so the approximate Hamiltonian is a projection of the exact 
Hamiltonian on an appropriate infinite dimensional subspace. Be- 
cause this operator is connected it should not alter the unitarity 
considerations in the above paper. The methods used in construct- 
ing this effective interaction can also be used to reformulate the 
scattering integral equations as equivalent equations with noncom- 
pact contractive kennels. This reduces the scattering problem to 
uniformly convergent perturbation theory. 
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21254 (ANL—80-94) Physics Division annual review, 1 
April 1979-31 March 1980. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 275p. NTIS, PC 
A12/MF AOl1. 

The Physics Division Annual Review presents a broad but 
necessarily incomplete view of the research activity within the Di- 
vision for the year ending March 1980. 


21255 1980 recent references (cumulation). Ramava- 
taram, S.; Dunford, C.L. (Brookhaven National Laboratory, 
Upton, New York 11973). DE-ACO2-76CH00016; W-7405- 
ENG-26. Nuclear Data Sheets ; 31: No. 4, 473-736(Dec 
1980). 

References are given to all literature received by the Nation- 
al Nuclear Data Center or assigned key numbers during 1980. 
(AIP) 
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21256 (ANL—80-94, pp 3-24) Medium-energy physics. 
1980. NTIS, PC Al2/MF AOl1. 

In Physics Division annual review, 1 April 1979-31 March 
1980. 

One of the basic challenges of medium-energy physics is the 
development of a clear picure of the manner in which pions propa- 
gate in nuclear matter. Since the pion is a basic quantum of the nu- 
clear force, understanding its propagation in nuclei contributes to 
our understanding of the basic nature of nuclear forces. Key to 
such understanding is a comprehensive and precise experimental de- 
scription of pion interactions both with complex nuclei and few nu- 
cleon systems. This is a major objective of the ANL effort in 
medium-energy physics. Experiments are carried out as a part of a 
comprehensive nuclear program, and, because of this perspective, 
the pion studies are expected to give new insights into the nature of 
nuclear forces. At the present time, almost all experimental activity 
is concentrated on measurements using various pion beams of the 
Los Alamos Meson Physics Facility. 
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21257 (ANL—80-94, pp 57-86) Charged-particle _re- 
search. 1980. NTIS, PC Al2/MF AOI. 

In Physics Division annual review, | April 1979-31 March 
1980. 

This program encompasses a broad range of studies centered 
about the Dynamitron and Tandem Van de Graaff accelerators in 
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the Physics Division. These include studies of nuclear reactions of 
potential interest in thermonuclear energy generation, the A de- 
pendence of Coulomb displacement energies in f/sub 7/2/-shell 
nuclei, properties of isotopes of interest to explosive nucleosynthe- 
sis, laser spectroscopy of radioactive ions, accelerator mass spec- 
trometry, fundamental aspects of weak interactions as evidenced in 
nuclear-decay processes, and parity violation in specific nuclear 
levels induced by neutral weak currents. 


21258 States in '*C from s/sub T/ and s/sub el/(q) for 
13C+n: Measurement, R-matrix analysis, and model calcula- 
tions. Lane, R.O.; Knox, H.D.; Hoffmann-Pinther, P.; 
White, R.M.; Auchampaugh, G.F. (John E. Edwards Ac- 
celerator Laboratory, Ohio University, Athens, Ohio 
45701). Physical Review, The, C. Nuclear Physics ; 23: No. 5, 
1883-1897(May 1981). 

Differential elastic scattering cross sections for neutrons scat- 
tered from '°C have been measured at 9 angles from 20° to 160° for 
1.25 MeV < or =E/sub n/ < or =6.5 MeV. These data together 
with high-resolution total cross section measurements were ana- 
lyzed by means of a multichannel-multilevel R-matrix program to 
determine J, r, g/sub Ic/, and other parameters of many newly as- 
signed states up to E/sub x/ = 14 MeV in '‘C. This extensive and 
in-depth investigation of '*C provided a basis for comparison to nu- 
clear model predictions over a wide range of excitation energy. A 
core-coupling model was employed to calculate states in “C as 
well as nucleon spectroscopic factors for reactions leading to these 
states. Calculations of states in '*C via both effective interactions 
and a weak coupling model, together with those from the core-cou- 
pling model, were compared to results of the R-matrix analysis. 
Much of the structure observed in the experimental work is pre- 
dicted by the models. 


21259 Beta decay of *'O. Alburger, D.E.; Lister, C.J.; 
Olness, J.W.; Millener, D.J. (Brookhaven National Labora- 
tory, Upton, New York 11973). Physical Review, The, C. Nu- 
clear Physics ; 23: No. 5, 2217-2233(May 1981). 

The radioisotope *!O was produced in the *Be('*O,2pa)?4O 
reaction using 80—110-MeV 'SO ions. Activities emerging from a 
Be target foil were stopped in a He gas cell and transferred to a 
counting area where y and 8 rays were measured using Ge(Li) and 
plastic detectors. Thirteen g rays were observed in singles, g-g, or 
b-g coincidence measurements following the b decay of 740 to 
known excited states of *'F at 1730, 3460, 3518, (3639), 4572, and 
4584 keV. Detailed information on the properties of the 7!F energy 
levels was obtained. By stopping the gas flow and measuring the 
decay of g rays, the half-life of 7}O was found to be 3.42 +- 0.10 
sec. 8 end-point energies measured by B-y coincidences lead to a 
mass excess of 8105 +- 175 keV for 7'O in agreement with more 
accurate reaction Q values. Detailed shell-model calculations were 
carried out and reproduce the main features of the **O decay 
scheme. 


21260 Resonance phenomena in antiproton-nucleus scat- 
tering. Auerbach, E.H.; Dover, C.B.; Kahana, S.H. (Brook- 
haven National Laboratory, Upton, New York 11973). DE- 
AC02-76CH00016. Physical Review Letters ; 46: No. 11, 702- 
705(16 Mar 1981). 

This Letter suggests that p-bar-nucleus scattering might dis- 
play resonant phenomena at certain energies, arising from the orbit- 
ing of the p-bar in a pocket of nuclear attraction extending beyond 
the region of strong absorption. This results in resonances of typical 
widths 15—i50 MeV in the 180° excitation function and large po- 
larizations for large-angle elastic scattering. 
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21261 (DOE/ER/10710—1) Nuclear-structure studies via 
neutron interactions. Progress report, July 1, 1980-June 30, 
1981. Carlton, R.F. (Middle Tennessee State Univ., Mur- 
freesboro (USA)). Mar 1981. Contract AS05-80ER10710. 
13p. NTIS, PC A02/MF AOI. 

Results of the analysis of gamma rays following thermal neu- 
tron capture in **S, **S, **S suggest evidence of nonstatistical be- 
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havior in these isotopes. Comparison of measured partial capture 
cross sections with hard sphere and channel capture calculations in- 
dicates good agreement. A preliminary manuscript outline, tables 
and figures have been prepared in preparation for publication while 
consideration is currently being given to expansion of theoretical 
calculations. A remote terminal capability has been established on 
campus incorporating graphics and printing terminals. Data files 
have been prepared for the analysis of isotopes of tin and osmium 
using the fitting code SAMMY on the ORNL computer. Debug- 
ging and familiarization with new features of the fitting code are 
nearing the point at which the analysis of transmission data will be 
routine. In the case of '*7Os, preliminary analyses have resulted in 
isotope peak identification in the energy range, 28 to 200 eV, where 
peak energies and relative reduced neutron widths have been ob- 
tained. Current efforts are directed toward proper determination of 
the non resonant contribution and possible J-value assignments from 
shape analysis of the resonances. 


21262 Evidence for the peripheral quasifree nature of 
single-nucleon removal from 7’Al by 190-MeV 7*~. McA- 
dams, R.E.; Lind, V.G.; Otteson, O.H.; Denig, W.F.,; 
Goulding, C.A.; Greenfield, M.; Plendl, H.S.; Lieb, B.J.; 
Stronach, C.E.; Gram, P.A.M.; Sharma, T. (Utah State Uni- 
versity, Logan, Utah 84322). Physical Review, The, C. Nucle- 
ar Physics ; 23: No. 5, 2349-2352(May 1981). 

A comparison of nucleon-removal differential scattering 
cross sections at 35° for 190-MeV 7*~ on ?’Al shows p2n removal 
and single-nucleon removal as the most dominant. Single-nucleon 
removal is consistent and in good agreement with the one-step-qua- 
sifree 7N scattering model, but only if the pion interacts principally 
with a p2n system. The outgoing nucleon charge exchange prob- 
ability is measured to be ~1/3 for ~16-MeV nucleons. The 7N 
angular distribution and the proton energy spectrum at 35° also sup- 
port the one-step-quasifree scattering with the outermost nucleons 
model. 


6515 Nuclear Properties And Reactions, A=39-58 


REFER ALSO TO CITATION(S) 21256, 21257, 21260 


21263 (IS-T—937) Moment methods with effective nucle- 
ar Hamiltonians; calculations of radial moments. Belehrad, 
R.H. (Ames Lab., IA (USA)). Feb 1981. Contract W-7405- 
ENG-82. 122p. NTIS, PC A06/MF AOI. 

Thesis. 

A truncated orthogonal polynomial expansion is used to 
evaluate the expectation value of the radial moments of the one- 
body density of nuclei. The expansion contains the configuration 
moments, <R/sup (k)/>, <H>, <R/sup (k)/H> and <H?*>, 
where R/sup (k)/ is the operator for the k-th power of the radial 
coordinate r, and H is the effective nuclear Hamiltonian which is 
the sum of the relative kinetic energy operator and the Bruckner G 
matrix. Configuration moments are calculated using trace reduction 
formulae where the proton and neutron orbitals are treated sepa- 
rately in order to find expectation values of good total isospin. The 
operator averages are taken over many-body shell model states in 
the harmonic oscillator basis where all particles are active and 
single-particle orbitals through six major shells are included. The 
radial moment expectation values are calculated for the nuclei '*O, 
Ca, and **Ni and find that <R/sup (k)/> is usually the largest 
term in the expansion giving a large model space dependence to the 
results. For each of the 3 nuclei, a model space is found which 
gives the desired rms radius and then we find that the other 5 
lowest moments compare favorably with other theoretical predic- 
tions. Finally, we use a method of Gordon (5) to employ the lowest 
6 radial moment expectation values in the calculation of elastic 
electron scattering from these nuclei. For low to moderate momen- 
tum transfer, the results compare favorably with the experimental 
data. 
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21264 Comparison of inelastic electron-scattering with [ 
g/sub 9/2/ x ( f/sub 7/2/~*)/sub J/]s- shell-model calcula- 
tions for the T = 1 and T = 2 8 states in **Fe. Lindgren, 
R.A.; Flanz, J.B.; Hicks, R.S.; Parker, B.; Peterson, G.A.; 
Lawson, R.D.; Teeters, W.; Williamson, C.F.; Kowalski, S.; 
Maruyama, X.K. (University of Massachusetts, Amherst, 
Massachusetts 01003). Physical Review Letters ; 46: No. 11, 
706-709(16 Mar 1981). 

Inelastic electron scattering is used to identify M8 transitions 
and assign J/sup r/ = 8 to states at E/sub x/ = 8.314, 8.949, 
9.974, 10.677, and 13.263 MeV excitations. Shell-model calculations 
within the model space [g/sub 9/2/ x ( f/sub 7/2/~%)]s- suggest 
that the four lowest states are T = 1 and the strongest excitation, 
to the state at 13.263 MeV, is T = 2. 


21265 Cross-section measurement for the **Cr(n,p)**V re- 
action near threshold. Smith, D.L.; Meadows, J.W. (Ar- 
gonne Nat! Lab, Ill). Nuclear Science and Engineering ; 76: 
No. 1, 43-48(Oct 1980). 

Cross-sections for the **Cr(n,p)®?V reaction have been de- 
termined in the 5.3-to 9-MeV range using a previously reported 
pulsed-accelerator technique to measure gamma-ray activity from 
3.75-m °*V. Very few experimental data have been reported for 
this reaction, and little was known about the threshold region prior 
to the present experiment. The results of this work (in conjunction 
with other available cross-section information) have been used in 
the computation of fission-spectrum averages, which are of interest 
for reactor applications. 37 refs. 
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21266 Measurement of cross’ sections for the 
®3Cu(n,a)®°Co reaction from threshold to 10 MeV. Winkler, 
G.; Smith, D.L.; Meadows, J.W. (Argonne Natl Lab, III). 
Nuclear Science and Engineering ; 76: No. 1, 30-42(Oct 
1980). 

Cross sections for the ®Cu(n,a)®°Co reaction have been 
measured by activation for neutron energies from threshold to 10 
MeV relative to well-known *°*U fission cross sections. The data 
obtained are compared with values from the literature and the re- 
sulting spectrum-averaged cross-sections based on the new results 
are given for the **°U thermal fission and **Cf spontaneous fission 
neutron field. 44 refs. 


21267 Enhanced primary dipole transitions in the 
8°Y(n,g) reaction. Raman, S.; Shahal, O.; Hussein, A.Z.; 
Slaughter, G.G.; Harvey, J.A. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Physical Review, The, C. 
Nuclear Physics ; 23: No. 5, 1979-1983(May 1981). 

Neutron capture g rays from a °°Y target have been studied 
for several resonances below 6 keV neutron energy employing a 
Ge(Li) detector and time-of-flight techniques. The primary M1 and 
E1 transitions leading to low-lying states in *°Y show some en- 
hancements. The 3.38-keV resonance (suggested previously as s 
wave on the basis of the smallness of the total radiation width) is 
definitely shown to be a p-wave resonance through neutron trans- 
mission measurements. 


21268 High spin states in “Br. Bermudez, G.G.; File- 
vich, A.; Kreiner, A.J.; Mariscotti, M.A.J.; Baktash, C.; der 
Mateosian, E.; Thieberger, P. (Departamento de Fisica, Co- 
mision Nacional de Energia Atomica, Buenos Aires 1429, 
Argentina). Physical Review, The, C. Nuclear Physics ; 23: 
No. 5, 2024-2034(May 1981). 

States of “Br excited through the ®Ni('®O,np) reaction at 
E = 40 to 55 MeV were studied. From the excitation function, y- 
ray angular distribution, y-y coincidences, and decay measurements 
three groups of y rays depopulating states with probable spin 
values ranging up to I = (11) were found. A half-life of 49.5 min 
and I = (4) for the high spin isomeric state at Eroughly-equal200 
keV were determined at variance with previous values of 41.5 min 
and I = (4°). The group of y rays feeding the I = (4) isomer 
shows similarities with a recently reported band built on a 4° 
isomer in both “Br and “Br. The interpretation of these states as 
members of the 7g/sub 9/2/xyg/sub 9/2/ structure is discussed. 
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21269 Band structure in *°Kr. Sastry, D.L.; Ahmed, A.; 
Ramayya, A.V.; Piercey, R.B.; Kawakami, H.; Soundran- 
ayagam, R.; Hamilton, J.H.; Maguire, C.F.; de Lima, A.P.; 
Ramavataram, S.; Robinson, R.L.; Kim, H.J.; Wells, J.C. 
(Physics Department, Vanderbilt University, Nashville, 
Tennessee 37235). Physical Review, The, C. Nuclear Physics ; 
23: No. 5, 2086-2093(May 1981). 

The levels of ®°°Kr have been investigated using in-beam y- 
spectroscopy techniques via the 7Zn('?C,2n)®°Kr reaction with 
38.4 MeV "C ions. The energies, relative intensities, and angular 
distributions of the g rays were measured. The proposed level 
scheme shows four bands: three of even parity and one of odd 
parity. Two-quasiparticle-plus-rotor calculations for *°Kr suggest 
that the even-parity band built on the (8*) state at 3701.6 keV has 
primarily a proton (g/sub 9/2/)? configuration and the odd-parity 
band built on the 5~ state at 2861.0 keV has an essentially pure 
two-quasiproton (f/sub 5/2/,g/sub 9/2/)5~ configuration. The ob- 
served backbending in the yrast band is attributed to the crossing of 
the ground band and the excited positive-parity band. 
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REFER ALSO TO CITATION(S) 21267 


21270 (DOE/ER/02025—4) Absolute measurement of 
neutron cross sections. Progress report. Knoll, G.F. (Michi- 
gan Univ., Ann Arbor (USA). Dept. of Nuclear Engineer- 
ing). 19 Feb 1981. Contract AS02-76ER02025. 20p. NTIS, 
PC A02/MF AOl1. 

The procedures and status of the absolute measurement of 
the neutron capture cross sections for '*In and *°*Th are de- 
scribed. Work on the ***Pu fission fragment anisotropy and abso- 
lute measurement of the fast neutron fission cross section for 7**U 
are briefly described. Progress in establishing the 14 MeV neutron 
measurements at the facility are discussed. (WHK) 


21271 (DOE/ER/10494—T1) Radioactive decay studies 
at TRISTAN. Progress report, April 1, 1980-February 28, 
1981. Walters, W.B. (Maryland Univ., College Park (USA). 
Dept. of Chemistry). 1981. Contract AS05-79ER 10494. 49p. 
NTIS, PC A03/MF AOl1. 

Progress is reported in the study of O* states in even-even 
Ce nuclides, cluster states in N = 85 nuclides, isomerism in '*Pr, 
and levels of '**La populated in the decay of 0.64-sec. '*Ba. Facili- 
ty development is briefly described, and abstracts of submitted 
papers are included. Other studies of fission product nuclides, neu- 
tron-deficient nuclides, and nuclear reaction mechanisms are re- 
viewed. (WHK) 


21272 High spin states in *°Yb (N = 86). Lister, C.J.; 
Horn, D.; Baktash, C.; der Mateosian, E.; Kistner, O.C.; 
Sunyar, A.W. (Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review, The, C. Nuclear Physics ; 
23: No. 5, 2078-2085(May 1981). 

Yrast states in Yb have been identified to spin and parity 
J/sup 7/ = 25> at 7405 keV using the '*Sm('®O,4n)**Yb (E = 
70—120 MeV) and '"In(**Ti,p2n)"*Yb (E = 190—210 MeV) re- 
actions together with standard g-ray spectroscopic techniques. Evi- 
dence was found for additional transitions extending to J-30 at 9464 
keV. One isomeric state was observed with J/sup 7/ = 11° at E/ 
sub x/ = 3028 keV, having T/sub 1/2/ = 6.0 +- 0.5 ns. The 
structure of this nucleus is compared with that of other N = 86 
isotones. It appears that most of the features can be described in 
terms of relatively simple shell model configurations in a nearly 
spherical (b < or ~0.1) potential. 
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21273 (UCRL—15333) Low-energy structure studies of 
odd-odd deformed nuclei and the coriolis and residual interac- 
tions. Dewberry, R.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Aug 1980. Contract W-7405- 
ENG-48. 253p. NTIS, PC A1l2/MF AOl1. 
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Thesis. Submitted to Florida State University, Tallahassee. 

The nuclear level structure of ‘Lu, '°Tm, ‘Ho, and 
'°Tbh have been studied by means of the '’Hf(t,a)'*Lu, 
11 Yb(t,a)!Tm, 167 Er(t,a)°*Ho, and 161 Dy(t,a) Tb reactions 
and with the use of previously published (d,p) spectroscopy and 
gamma transitions from the (n,y) reactions. The (t,a) reactions have 
been performed and analyzed with 17 MeV tritons and the Los 
Alamos Q3D spectrometer. Eighty-one new rotational states in ex- 
cited proton configurations or vibrational excited states are pro- 
posed. An independent parameterization of the Coriolis interaction 
is presented, which leads to satisfactory results in reproducing ex- 
perimental single-particle transfer reaction cross-sections by theo- 
retical calculations. The anomalous population of the excited neu- 
tron configurations [404 reduces to -624 up arrow] in 'Lu and 
[411 reduces to +- 512 up arrow] in ‘Tm, and the anomalously 
low (t,a) cross-sections of the [411 up arrow +- 633 up arrow] 
configuration in '®*Ho are observed. Qualitative explanation of the 
anomalies is presented in terms of the mixing of states which satisfy 
the requirement 6/sub I'/,/sub 1/6/sub K'/,/sub K/. Off-diagonal 
H/sub INT/ matrix elements are calculated, which show that the 
residual interaction cannot be used to account for the magnitude of 
the cross-sections observed. 


21274 Reduced M1, E1, E2, and E3 transition probabil- 
ities for transitions in /sup 156-160/Gd and /sup 160-164/ 
Dy. McGowan, F.K.; Milner, W.T. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Physical Review, 
The, C. Nuclear Physics ; 23: No. 5, 1926-1937(May 1981). 

Direct E2 and E3 Coulomb excitation of 2* and 3° states 
with 13.5-MeV ‘He ions on isotopically enriched targets of /sup 
156-160/Gd and /sup 160-164/Dy has been measured by means of 
y-ray spectroscopy. Vibrational-like 2* and 3~ states were identified 
in each nucleus. The B(EI1,0O—-J = 1) is obtained for excitation of 
each state, and information is given on the reduced transition prob- 
abilities for the different decay modes of these states. The experi- 
mental results are compared with theoretical predictions of nuclear 
models describing these states. A reasonable account of the reduced 
E2 transition probabilities is provided by the interacting boson 
model 


21275 Nuclear data sheets for A = 158. Lee, M.A. 
(Idaho National Engineering Laboratory, EGampersandG 
Idaho, Inc., Idaho Falls, Idaho 83415). Nuclear Data Sheets ; 
34: No. 3, 381-472(Nov 1980). 

The experimental results from the various reaction and 
decay studies leading to nuclides in the A = 158 mass chain have 
been reviewed. These data are summarized and presented, together 
with the adopted level schemes and properties. 
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REFER ALSO TO CITATION(S) 21256, 21285 


21276 Skyrme-force time-dependent Hartree-Fock calcu- 
lations with axial symmetry. Davies, K.T.R.; Koonin, S.E. 
(Physics Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Physical Review, The, C. Nuclear 
Physics ; 23: No. 5, 2042-2061(May 1981). 

We discuss axially symmetric time-dependent Hartree-Fock 
calculations using a finite-range modification of the Skyrme energy 
functional. The finite-difference forms of the coordinate-space time- 
dependent Hartree-Fock equations, the method of time evolution, 
and other numerical aspects are presented. Detailed results for 
“'Kr-induced deep-inelastic collisions with *°*Pb at E/sub lab/ = 
494 MeV and with *°°Bi at E/sub lab/ 600 MeV and 714 MeV 
are compared with experiment. 


21277 Alpha-decay properties of /sup 205-208/Fr: Identi- 
fication of °°’ Fr/sup m/. Ritchie, B.G.; Toth, K.S.; Carter, 
H.K.; Mlekodaj, R.L.; Spejewski, E.H. (University of South 
Carolina, Columbia, South Carolina 20208). Physical Review, 
The. C. Nuclear Physics ; 23: No. 5, 2342-2344(May 1981). 

Alpha-particle and y-ray spectral measurements were made 
for /sup 205-208/Fr. A new a emitter (T/sub 1/2/ = 0.7 +- 0.1 
sec and E/sub a/ = 6.930 +- 0.005 MeV) was observed and identi- 
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fied with the decay of a previously unknown isomer in *°°Fr. From 
the a particle and g ray intensities, a decay branching ratios were 
deduced for /sup 205-208/Fr utilizing available information con- 
cerning the nuclides’ (electron capture + positron) decay properties. 
Reduced widths were calculated and compared with those of 
neighboring nuclei. 


21278 Systematics of nuclear level properties in the lead 
region. Schmorak, M.R. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). W-7405-ENG-26. Nuclear 
Data Sheets ; 34: No. 3, 283-380(Nov 1980). 

This survey of the lead region is an extension of our Survey 
of Nuclear Structure Systematics for A> or =229" (72EISc) pub- 
lished previously. The mass range covered is primarily A = 190 
through A = 221. The emphases are on properties of low-lying 
states, their shell-model configurations, and their decay modes. A 
comprehensive systematics of a-decay hindrance factors is present- 
ed; for b” decay, only transitions between pure single-particle states 
are included in the log ft systematics. For IT decays the important 
case of M4 transitions is presented. Magnetic dipole moments are 
tabulated and the additivity relation is examined. The starting point 
of the present survey was the Evaluated Nuclear Structure Data 
File (ENSDF) (see the Cumulated Index to A-Chains on page iii of 
this issue for references to the individual mass chains). Most 
changes and updates of this file, made in the course of preparing 
the present survey, are mentioned in the text. We refer the reader 
to Nuclear Data Sheets for information on high-lying states, spec- 
troscopic factors, documentation of the data, and other topics not 
treated in this survey. 
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REFER ALSO TO CITATION(S) 21270, 21270, 21285 


21279 Comparison of *°Cf spontaneous fission with 
25°Cf(t, pf). Weber, J.; Britt, H.C.; Wilhelmy, J.B. (Universi- 
tat Munchen, 8046 Garching, West Germany). Physica! 
Review, The, C. Nuclear Physics ; 23: No. 5, 2100-2103(May 
1981). 

A comparison is presented of the total kinetic energy and 
yield distributions for *°*Cf spontaneous fission and *°*Cf excited to 
5—9 MeV via a *°Cf(t, pf) reaction. Systematic differences are ob- 
served between trends in these data and similar results for lighter 
actinides. 


21280 Identification and decay of new high-spin isomer: 
5.5-min *‘*Np. Franz, E.; Katcoff, S.; Parekh, P.P.; Peker, 
L.K. (Brookhaven National Laboratory, Upton, New York 
11973). Physical Review, The, C. Nuclear Physics ; 23: No. 5, 
2234-2237(May 1981). 

A new radioactivity of Np was discovered by chemical sepa- 
rations from targets of 7*Pu and **Pu irradiated with 30—160 
MeV neutrons. Five y rays were identified with E/sub y/, I/sub 
y/: 159.1 keV, 32; 265.1 keV, 24; 785.7 keV, (100); 944.8 keV, 63; 
and 1104 keV, 0.6. The half-life is 5.5 +- 0.1 min and various cross 
bombardments established that the mass number is 242. I/sup r/ 
was assigned 6° with the configuration 5/2* [642]/sub p/, 7/ 
2* [624]/sub n/ and a decay scheme is proposed. 


21281 Some spectroscopic properties of fine structures 
observed near the **'Pa(n,f) fission threshold. Plattard, S.; 
Auchampaugh, G.F.; Hill, N.W.; de Saussure, G.; Harvey, 
J.A.; Perez, R.B. (Centre d'Etudes de Bruyeres-le-Chatel, 
Service de Physique Neutronique et Nucleaire, F-92542 
Montrouge Cedex, France). W-7405-ENG-36. Physical 
Review Letters ; 46: No. 10, 633-636(9 Mar 1981). 

The **'Pa neutron-induced fission cross section from 140 to 
400 keV was resolved into finer structures. For some of the frac- 
tionated vibrational resonances in this energy region, the assign- 
ment of spectroscopic parameters may support evidence for an 
asymmetrically deformed third minimum in the **Pa fission bar- 
rier. Also, for the first time. narrow fission resonances are observed 
above 1.3 eV exhibiting an average fission width <G/sub f/> /sub 
obs/ = &meV. 
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6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 21260, 21263 


21282 Relationship between the Bohr collective Hamil- 
tonian and the interacting-boson model. Klein, A.; Vallieres, 
M. (Department of Physics, University of Pennsylvania, 
Philadelphia, Pennsylvania 19104). EY-76-C-02-3071. Physi- 
cal Review Letters ; 46: No. 9, 586-590(2 Mar 1981). 

The version of the interacting-boson model (IBM) which 
treats neutrons and protons symmetrically can be converted into a 
Bohr Hamiltonian description in three steps: (1) Mapping the IBM 
pairing bosons onto a quadrupole particle-hole—type boson under a 
generalized Holstein-Primakoff transformation; (2) introduction of 
pseudocanonical coordinates and momenta; (3) expansion in powers 
of the pseudomomenta, valid for large particle numbers. The limit- 
ing symmetries of the IBM emerge directly from a study of the po- 
tential-energy surface. 


6540 Radiation And Shielding Physics 


21283 (LBL—12368) Scattering contribution to photoa- 
coustic signal. Yasa, Z.A.; Jackson, W.B.; Amer, N.M. 
(Lawrence Berkeley Lab., CA (USA)). Jun 1981. Contract 
W-7405-ENG-48. 5p. (CONF-810630—3). NTIS, PC A02/ 
MF AOI. 

From 2. international photoacoustic spectroscopy confer- 
ence; Berkeley, CA, USA (22 Jun 1981). 

Using radiative transfer theory we show that under certain 
conditions the contribution of light scattering to the photoacoustic 
signal can be significant. 


21284 (SAND—79-2217) Transcript of the proceedings of 
the first Albuquerque informal range/energy workshop. Brice, 
D.K. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1981. Contract AC04-76DP00789. 133p. NTIS, PC 
A07/MF AOl. 

An informal workshop was held to discuss aspects of the 
calculation of range and energy deposition distributions which are 
of interest in ion implantation experiments. Topics covered include: 
problems encountered in using published range and energy deposi- 
tion tabulations; some limitations in the solutions of range/energy 
transport equations; the effect of the scattering cross section on 
straggle; Monte Carlo calculations of ranges and straggling; damage 
studies in aluminum; simulation of heavy-ion irradiation of gold 
using MARLOWE; and MARLOWE calculations of range distri- 
bution parameters - dependence on input data and calculational 


model. (GHT) 


21285 (UCID—18987) Report to the DOE nuclear data 
committee. Struble, G.L.; Haight, R.C. (Lawrence Liver- 
more National Lab., CA (USA)). Mar 1981. Contract W- 
7405-ENG-48. 22p. NTIS, PC A02/MF AO1. 

Topics covered include: studies of (n, charged particle) reac- 
tions with 14 to 15 MeV neutrons; photoneutron cross sections for 
‘SN; neutron radiative capture; Lane-model analysis of (p,p) and 
(n,n) scattering on the even tin isotopes; neutron scattering cross 
sections for ''Ta, '’Au, 7°°Bi, **Th, and *°8U inferred from 
proton scattering and charge exchange cross sections; neutron-in- 
duced fission cross sections of Cm and *”Am; fission neutron 
multiplicities for "Cm and **?Am; the transport of 14 MeV neu- 
trons through heavy materials 150 < A < 208; *%Cm energy 
levels from measurement of thermal neutron capture gamma rays; 
“Th energy levels from neutron capture gamma ray and conver- 
sion electron spectroscopy; new measurements of conversion elec- 
tron binding energies in berkelium and californium; nuclear level 
densities; relative importance of statistical vs. valence neutron cap- 
ture in the mass-90 region; determination of properties of short- 
lived fission products; fission yield of *’Br and '*’I from 15 nuclei 
ranging from ***Th to **°Cf; evaluation of charged particle data for 
the ECPL library: evaluation of secondary charged-particle energy 
and angular distributions for ENDL: and evaluated nuclear struc- 
ture libraries derived from the table of isotopes. (GHT) 
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21286 Contribution of the structure to the stopping power 
of matter for deuterons at extreme relativistic energies. 
Rustgi, M.L.; Vyas, R.; Turner, J.E. (Health and Safety Re- 
search Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Physical Review, The, A. General 
Physics ; 23: No. 5, 2293-2296(May 1981). 

The stopping power of matter for deuterons at extreme rela- 
tivistic energies is calculated by including the effects of the 
deuteron’s electric and magnetic form factors as well as S and D 
states. The contributions of these effects reduce the mass stopping 
power by over 20% at the highest energies considered here. A 
table of stopping powers of aluminum, copper, and lead is present- 
ed. 


6550 Medical Physics 


REFER ALSO TO CITATION(S) 2076], 21107 


21287 Application of fission track detectors to califor- 
nium-252 neutron dosimetry in tissue near the radiation 
source. Oswald, R.A.; Lanzl, L.H.; Rozenfeld, M. (Physics 
Department, Harney Science Center, University of San 
Francisco, San Francisco, California 94117). EY-76-C-09- 
0743-M006. Medical Physics ; 8: No. 3, 292-301(May 1981). 

Fission track detectors were applied to a unique problem in 
neutron dosimetry. Measurements of neutron doses were required 
at locations within a tumor of 1 cm diameter implanted on the back 
of a mouse and surrounded by a square array of four *°*Cf medical 
sources. Measurements made in a tissue-equivalent mouse phantom 
showed that the neutron dose rate to the center of the tumor was 
2.18 rads mg™' h~' +- 8.4%. The spatial variation of neutron dose 
to the tumor ranged from 1.88 to 2.55 rads mg™' h~'. These meas- 
urements agree with calculated values of neutron dose to those lo- 
cations in the phantom. Fission track detectors have been found to 
be a reliable tool for neutron dosimetry for geometries in which 
one wishes to know neutron dose values which may vary consider- 
ably over distances of 1 cm or less. 


21288 Heavy iron target area fast neutron dose equiva- 
lent rates. Ohnesorge, W.F.; Butler, H.M; Fulmer, C.B.; 
Mosko, S.W. (Oak Ridge National Lab., TN (USA)). Health 
Physics ; 39: No. 4, 633-636(Oct 1980). 

It is sometimes necessary for personnel to work in areas 
where heavy ions interacting with target holders or beam transport 
equipment produce radiation levels significantly above background. 
Since neutrons are responsible for a major part of this background, 
it would be helpful to be able to predict neutron radiation levels as 
a function of ion mass and energy. Consequently, fast neutron dose 
equivalent rates were measured at one meter from medium mass 
targets 90° from the beam direction while the targets were bom- 
barded with energetic C,N,O or Ne ions. The ion energies ranged 
from 3 MeV/amu to 16 MeV/amu. The measured dose equivalent 
rates follow a general pattern which appears to be insensitive to the 
heavy ion species. 


6560 Solid State Physics 


21289 (DOE/ER/05002—20) Intrinsic secondary grain- 
boundary dislocation arrays in high-angle grain boundaries. 
Sutton, A.P.; Balluffi, R.W.; Vitek, V. (Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Materials Science and 
Engineering; Pennsylvania Univ., Philadelphia (USA) 
Dept. of Materials Science and Engineering). Apr 1981 
Contract AS02-78ERO0S5002. 7p. NTIS, PC A02/MF A0O1. 

The results of atomistic calculations indicate that the bound- 
ary structures change in a strictly continuous manner with small 
changes in misorientation. If the assumption is made that the 
boundary structures in this range vary continuously at all misorien- 
tations then we may construct predictively the atomic structure of 
any boundary lying in this misorientation range. It is shown how 
this construction is performed. A SGBD structure can always be 
assigned to a boundary containing two types of structural unit once 
the sequence of units is known. It is shown that this SGBD struc- 
ture is not necessarily that observed experimentally in the transmis- 
sion electron microscopy 





65 PHYSICS RESEARCH 
6560 Solid State Physics 


21290 (ORNL/CSD—75) Problem of shear crack with 
dislocation-free zones. Chang, S.J. (Oak Ridge National 
Lab., TN (USA)). May 1981. Contract W-7405-ENG-26. 
38p. NTIS, PC A03/MF AOI. 

Recent experimental observations by electron microscopy 
have shown a dislocation-free zone exists between the crack tip and 
a linear pile-up of dislocations in the plastic zone. A singular inte- 
gral equation is formulated to describe the equilibrium configura- 
tion of the dislocations. The distribution function of the dislocations 
and the stress intensity factor at the elastic crack tip are obtained in 
terms of elliptic integrals of the first and the third kinds. It is found 
that the stress intensity factor is approximately a function of the 
length of the dislocation-free zone whereas the externally applied 
stress approximately determines the length of the plastic zone. The 
results of the calculations indicate the interaction between the crack 
and the dislocations in the plastic zone and show the effect of stress 
relaxation within the dislocation-free zone due to the emission of 
the dislocations from the crack tip into the plastic zone. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 20475, 20547 


21291 Demons and superconductivity. Ihm, J.; Cohen, 
M.L.; Tuan, S.F. (Department of Physics, University of 
California, and Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, Berkeley, California 
94720). Physical Review [Section] B: Condensed Matter ; 23: 
No. 7, 3258-3266(1 Apr 1981). 

Model calculations are used to explore the role of demons 
(acoustic plasmons involving light and heavy mass carriers) in su- 
perconductivity. Heavy d electrons and light s and p electrons in a 
transition metal are used for discussion, but the calculation present- 
ed is more general, and the results can be applied to other systems. 
fhe analysis is based on the dielectric-function approach and the 
Bardeen-Cooper-Schrieffer theory. The dielectric function includes 
intraband and interband s-d scattering, and a tight-binding model is 
used to examine the role of s-d hybridization. The demon contribu- 
tion generally reduces the Coulomb interaction between the elec- 
trons. Under suitable conditions, the model calculations indicate 
that the electron-electron interaction via demons can be attractive, 
but the results also suggest that this mechanism is probably not 
dominant in transition metals and transition-metal compounds. An 
attractive interband contribution is found, and it is proposed that 
this effect may lead to pairing in suitable systems. 


6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 20788, 21201, 21475 


21292 Amplified spontaneous-emission quantum beats in 
flash-pumped H.0 vapor. Lawandy, N.M.; Robinson, D.W. 
(NASA/Goddard Space Flight Center, Greenbelt, Mary- 
land 20771). Applied Physics Letters ; 38: No. 10, 750-751(15 
May 1981). 
Flashlamp excitation of HeO vapor in the 10—80-mTorr 
pressure range has produced a population inversion on the (001), g 
3, 954-95 transition. This has resulted in a modulated emission at 
115 cm~'. The oscillations on the amplified spontaneous-emission 
signal are interpreted as quantum beats between magnetic hyperfine 
levels split by an IxJ interaction. Analysis of the data results in a 
splitting of 1.4 MHz and dephasing rates of 7.8 MHz/Torr for 
H,O-H,O. 0.5 MHz/Torr for He-H2O, and 1.7 MHz/Torr for Ar- 
H-O miatures 


21293 Coherent states for the isotonic oscillator. Guts- 
chick, V.P. (Los Alamos Scientific Lab.. NM (USA). Life 
Sciences Div.); Nieto. M.M.; Simmons, L.M. Jr. (Los 
Alamos Scientific Lab.. NM (USA). Theoretical Div.). 
Physics Letters, [Section] A ; 76: No. 1, 15-18(Mar 1980). 

Gaussians ure not. as a matter of principle. allowable wave 
functions for the isotonic oscillator system. Appropriate coherent 
states for nonharmonic potentials are minimum-uncertainty coher- 
ent states. Moreover, they provide a better approximation to the 
classical motion than do gaussians 
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21294 (SAND—80-2080) Digital simulation and modeling 
of nonlinear stochastic systems. Richardson, J.M.; Rowland, 
J.R. (Sandia National Labs., Albuquerque, NM (USA)). Apr 
1981. Contract AC04-76DP00789. 28p. NTIS, PC A03/MF 
AOl. 

Digitally generated solutions of nonlinear stochastic systems 
are not unique but depend critically on the numerical integration 
algorithm used. Some theoretical and practical implications of this 
dependence are examined. The Ito-Stratonovich controversy con- 
cerning the solution of nonlinear stochastic systems is shown to be 
more than a theoretical debate on maintaining Markov properties as 
opposed to utilizing the computational rules of ordinary calculus. 
The theoretical arguments give rise to practical considerations in 
the formation and solution of discrete models from continuous sto- 
chastic systems. Well-known numerical integration algorithms are 
shown not only to provide different solutions for the same stochas- 
tic system but also to correspond to different stochastic integral 
definitions. These correspondences are proved by considering first 
and second moments of solutions that result from different integra- 
tion algorithms and then comparing the moments to those arising 
from various stochastic integral definitions. This algorithm-depend- 
ence of solutions is in sharp contrast to the deterministic and linear 
stochastic cases in which unique solutions are determined by any 
convergent numerical algorithm. Consequences of the relationship 
between stochastic system solutions and simulation procedures are 
presented for a nonlinear filtering example. Monte Carlo simula- 
tions and statistical tests are applied to the example to illustrate the 
determining role which computational procedures play in generat- 
ing solutions. 


21295 Circular intensity differential scattering of light by 
helical structures. III. A general polarizability tensor and 
anomalous scattering. Bustamante, C.; Tinoco, I. Jr.; 
Maestre, M.F. (Department of Chemistry and Laboratory of 
Chemical Biodynamics, University of California, Berkeley, 
Berkeley, California 94720). Journal of Chemical Physics, The 
; 74: No. 9, 4839-4850(1 May 1981). 

Numerical calculations of the circular intensity differential 
scattering of light by oriented helical structures made of units with 
general polarizability tensors are presented. The effects on the scat- 
tering patterns of both absorptive and dispersive properties of the 
units are illustrated. The differential scattering and the total scatter- 
ing both show anomalous scattering phenomena; the differential 
scattering pattern is asymmetric when the wavelength of incident 
light is within an absorption band. Equations for biaxial polarizabili- 
ties are used to derive the symmetry properties of the differential 
scattering pattern and to show how this symmetry can be used to 
determine the right- or left-handed sense of the helical structure. 
The wave-length dependence of the scattering pattern is obtained 
for a Lorentzian polarizability. 


21296 Quantum statistical mechanics with flexibly con- 
strained degrees of freedom. Bruch, L.W.; Goebel, C.J. 
(Physics Department, University of Wisconsin—Madison, 
Madison, Wisconsin 53706). Journal of Chemical Physics, The 
, 74: No. 7, 4040-4047(1 Apr 1981). 

The statistical mechanical configurational probability distri- 
butions are analyzed for two models in which the imposition of 
constraints in some degrees of freedom affects the reduced distribu- 
tion function of other nonconstrained degrees of freedom. The clas- 
sical, semiclassical, and extreme quantum regimes are exhibited for 
the models when the constraints are imposed by adding harmonic 
potential energy terms for the constrained variables to the Hamil- 
tonian. In general, the limit obtained for large force constants in the 
added energies does not correspond to the distribution of the rigid- 
ly constrained system. This is in accord with discussions given by 
Helfand and by Rallison; the present results illustrate their conclu- 
sions. 


21297 Optical excitations in small particles and thin 
films. Fuchs, R. (Ames Laboratory, U.S. Department of 
Energy, and the Department of Physics, lowa State Univer- 
sity, Ames, Iowa 50011). W-7405-EBG-82; WPAS-KC-02- 
03. Journal of the Optical Society of America ; 71: No. 4, 379- 
382(Apr 1981). 

The optical absorption in small cubic particles and thin films, 
composed of an ionic crystal or a free-electron metal, is calculated 
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by using both a local dielectric constant and more-exact microscop- 
ic methods. It is found that a local theory gives a qualitatively cor- 
rect description of the absorption in cubes but not in thin films. The 
electric field is calculated in thin metallic films, and the results are 
applied to the theory of surface-enhanced Raman scattering. 


21298 Ising field theory: Quadratic difference equations 
for the n-point Green's functions on the lattice. McCoy, 
B.M.; Perk, J.H.H.; Wu, T.T. (The Institute for Theoretical 
Physics, State University of New York, Stony Brook, New 
York 11794). DE-AS02076-ER-3227. Physical Review Letters 
; 46: No. 12, 757-760(23 Mar 1981). 

For the two-dimensional Ising model at arbitrary tempera- 
ture, we present a system of quadratic difference equations involv- 
ing the correlations of n order variables and that of n-2 order and 2 
disorder variables. With suitable boundary conditions these equa- 
tions specify the correlations. 


21299 Efficient frequency conversion by stimulated 
Raman scattering. Eimerl, D.; Hargrove, R.S.; Paisner, J.A. 
(University of California, Lawrence Livermore National 
Laboratory, Livermore, California 94550). Physical Review 
Letters ; 46: No. 10, 651-654(9 Mar 1981). 

Frequency conversion by parametric processes in stimulated 
Raman scattering is analyzed in the limit where the Raman shift is 
much smaller than the laser frequency. An exact solution is ob- 
tained which shows that the conversion efficiency to the higher 
orders may be large. The conditions for obtaining high efficiency 
are discussed. 


21300 Mode properties of optical fibers with lossy com- 
ponents by the propagating beam method. Feit, M.D.; Fleck, 
J.A. Jr. (University of California, Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). W-7406- 
ENG-48. Applied Optics ; 20: No. 5, 848-856(1 Mar 1981). 

The theory of optical fibers has been concerned mainly with 
propagation in lossless waveguides. Although real fibers are com- 
posed of core materials with extremely small absorption coeffi- 
cients, they may have claddings and jackets with substantially 
higher losses. These components can in turn selectively attenuate 
certain higher-order guided modes. The propagating beam method 
utilizes configuration space solutions to a scalar wave equation to 
generate the mode propagation constants and eigenfunctions for a 
general class of weakly guiding fibers. This method has now been 
generalized to treat fibers with absorbing components such as clad- 
dings and jackets. It is now possible to compute with this general- 
ized method both the mode attenuation coefficients and mode ei- 
genfunctions for such fibers. Results are given for planar and circu- 
larly symmetric waveguides with lossy claddings and jackets. 


21301 Quantum mechanical Hamiltonian models of dis- 
crete processes. Benioff, P. (Institute for the History and 
Philosophy of Science, Tel Aviv University, Tel Aviv, 
Israel). Journal of Mathematical Physics (New York) ; 22: No. 
3, 495-507(Mar 1981). 

Here the results of other work on quantum mechanical Ha- 
miltonian models of Turing machines are extended to include any 
discrete process T on a countably infinite set A. The models are 
constructed here by use of scattering phase shifts from successive 
scatterers to turn On successive step interactions. Also a locality re- 
quirement is imposed. The construction is done by first associating 
with each process T a model quantum system M with associated 
Hilbert space H/sub M/ and step operator U/sub T/. Since U/sub 
T/ is not unitary in general, M, H/sub M/, and U/sub T/ are ex- 
tended into a (continuous time) Hamiltonian model on a larger 
space which satisfies the locality requirement. The construction is 
compared with the minimal unitary dilation of U/sub T/. It is seen 
that the model constructed here is larger than the minimal one. 
However, the minimal one does not satisfy the locality requirement. 


21302 Fiber bundles, superspace, and the gravitational 
field. Ross, D.K. (Physics Department, Iowa State Universi- 
ty, Ames, Iowa 50011). Journal of Mathematical Physics 
(New York) ; 22: No. 3, 549-556(Mar 1981). 

We develop a new theory of the pure gravitational field by 
treating superspace as a fiber bundle with space—time as the base 
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space, and Fermi space, with anticommuting Majorana spinor co- 
ordinate q/sup i/, as the typical fiber. In the fiber bundle geometry, 
a spin-3/2 field arises automatically. It comes in through the com- 
mutation relations of the basis vectors in the horizontal lift basis, or 
through the metric in the local direct-product basis. The Lagran- 
gian is taken to be the scalar curvature of the fiber bundle, in anal- 
ogy with general relativity with no source terms. The theory is self 
sourced and the spin-3/2 field and usual spin-2 field appear as 
gauge fields. The theory is also completely basis invariant. The 
field equations correctly describe a spin-3/2 field coupled to gener- 
al relativity, with the correct "energy—momentum tensor” of the 
spin-3/2 field appearing automatically. We thus end up with a very 
simple, geometrical theory which contains far fewer fields that the 
geometrical work of Arnowitt and Nath while keeping their ele- 
gance of formulation. The resulting field equations are similar to 
those of simple supergravity with only a spin-3/2 field appearing in 
addition to the spin-2 Einstein field, however, supersymmetry in- 
variance seems to play little or no direct role in the present theory. 


21303 Gauge groups in a fiber bundle approach to super- 
space and the gravitational field. Ross, D.K. (Physics De- 
partment and Ames Laboratory, USDOE, Iowa State Uni- 
versity, Ames, Iowa 50011). Journal of Mathematical Physics 
(New York) ; 22: No. 3, 557-561(Mar 1981). 

A semisimple Lie group is incorporated into our fiber bundle 
model of superspace and the gravitational field. The Lagrangian 
density is taken to be the scalar curvature of the (8 +n)-dimensional 
fiber bundle where n is the dimensionality of the Lie group. The 
resulting field equations describe a nonabelian gauge field correctly 
coupled to the spin-3/2 gravitino and the spin-2 graviton. 


21304 Resonant laser excitation in a two-level model: a 
nonlinear Schroedinger equation?. Ackerhalt, J.R. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Optics Letters ; 6: No. 3, 136-138(Mar 1981). 

A nonlinear Schroedinger equation for the dynamics of a 
resonantly driven two-level model including both T; and T: proc- 
esses is presented. This equation is novel in that it can account both 
for the rate of population flow into an energy level and for the de- 
struction of phase information, i.e., it can account for the system's 
evolution into a mixed quantum state. 


21305 Pseudo-spin structure and large N expansion for a 
class of generalized helium Hamiltonians. Mlodinow, L.D.; 
Papanicolaou, N. (Lawrence Berkeley Laboratory, Berke- 
ley, California 94720). W-7405-ENG-48. Annals of Physics 
(New York) ; 131: No. 1, 1-35(Jan 1981). 

A pseudo-spin formulation of the 1/N expansion is employed 
to study the helium Hamiltonian and some of its generalizations. A 
Holstein—Primakoff representation is derived for the Sp(4,R) 
pseudo-spin algebra associated with such Hamiltonians. The semi- 
classical nature of the large N limit is discussed, and an algorithm 
for calculating higher-order corrections is presented. The first three 
terms for the low-lying eigenvalues are explicity calculated. The 
calculated terms for the helium ground state exhibit the same be- 
havior as the corresponding terms in the convergent hydrogen 
series. The same level of approximation yields better than 1% accu- 
racy for crude quark-like Hamiltonians. 


21306 Geometry of wave electromagnetics. Sudarshan, 
E.C.G. (Center for Particle Theory and Physics Depart- 
ment, University of Texas, Austin, Texas 78712). AJP 
(American Institute of Physics) Conference Proceedings ; 65: 
No. 1, 95-105(1 Dec 1980). (CONF-800880—). 

From Conference on optics in four dimensions; Ensenada, 
B.C., Mexico (4 Aug 1980). 

It has been known now for over a century that light is an 
electromagnetic phenomenon; and that light propagates in empty 
space as a wave according to Maxwell’s equations. In direct confir- 
mation of this wave nature are the observation and quantitative ex- 
planation of interference and diffraction; and, in evidence of its 
transverse nature, of polarization and double refraction. There is no 
substitute for the wave theory of light 
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21307 Numerical calculations in elementary quantum me- 
chanics using Feynman path integrals. Scher, G.; Smith, M.; 
Baranger, M. (Center for Materials Science and Engineer- 
ing, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). DE-AC02-76ER03069. Annals of 
Physics (New York) ; 130: No. 2, 290-306(Dec 1980). 

We show that it is possible to do numerical calculations in 
elementary quantum mechanics using Feynman path integrals. Our 
method involves discretizing both time and space, and summing 
paths through matrix multiplication. We give numerical results for 
various one-dimensional potentials. The calculations of energy 
levels and wavefunctions take approximately 100 times longer than 
with standard methods, but there are other problems for which 
such an approach should be more efficient. 


21308 Gravitational motion of a fluid obeying an equation 
of state. Mashhoon, B.; Partovi, M.H. (W. K. Kellogg Radi- 
ation Laboratory, California Institute of Technology, Pasa- 
dena, California 91125). DE-AC03-765F00515. Annals of 
Physics (New York) ; 130: No. 1, 99-138(Nov 1980). 

An exhaustive analysis of the spatially isotropic solutions of 
the Einstein—Maxwell equations corresponding to the shear-free 
motion of a perfect fluid which obeys an equation of state relating 
its pressure and density is given. It is found that there are but two 
such solutions, the well-known Friedmann family corresponding to 
electrically neutral matter, and a new family of solutions corre- 
sponding to charged matter and characterized by a certain equation 
of state. The physical significance of the latter is shown to be limit- 
ed. An analysis of the Newtonian analog of the problem is also pre- 
sented. It is concluded that the use of highly symmetric solutions of 
the gravitational field equations for the description of collapse or of 
other types of motion severely limits, or altogether precludes, the 
imposition of further conditions pertaining to the internal state of 
the matter. It is also concluded in connection with the cosmological 
principle that, if the universe is assumed isotropic and the Hubble 
law is used to assert that the motion of the cosmic gas of galaxies is 
shear-free, then the condition that the cosmic fluid obey an equa- 
tion of state would imply the spatial homogeneity of the universe as 
well as its electrical neutrality. 


21309 Multi-cluster, n-particle generalization of the 
three-particle Faddeey wavefunction equations. Levin, F.S. 
(Physikalisches Institut der Universitaet Bonn, D5300 Bonn 
1, West Germany). Annals of Physics (New York) ; 130: No. 
1, 139-163(Nov 1980). 

Recent work applying certain forms of many-body scattering 
theory to problems such as molecular potential energy surfaces and 
equations for nonequilibrium statistical mechanics indicates that a 
formulation of the theory based directly on multi-cluster, n-particle, 
wave function components could be of some utility. Such a formu- 
lation is derived in this paper using techniques from the Baer- 
Kouri-Levin-Tobocman and Bencze-Redish-Sloan-Polyzou theories 
of multi-particle scattering. It is based on components correspond- 
ing to the various multi-cluster partitions of an n-particle scattering 
system and is a generalization of the three-body Faddeev wave 
function formalism, to which it reduces when n = 3. Except for 
the full breakup partition, which does not enter the equations, the 
new components are defined for all possible m-cluster partitions of 
n-1. The sum of all the compo- 
nents yields the solution to the Schroedinger equation for scattering 
and either the Schroedinger equation solution or an easily identified 
spurious solution in the case of bound states. Both the two-cluster 


the n-particles. 2< or =m< or 


components and two-cluster transition operators are shown to be 
solutions of equations involving quantities carrying only two-cluster 
partition labels. Discussions of the Born term and a multiple scatter- 
ing representation for the non-rearrangement transition operator 
and the inclusion of distortion operators in the formalism are also 
included 
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21310 (DOE/ER/02383—T3) Kryloy subspace methods 
for solving large unsymmetric linear systems. Saad, Y. (Illi- 
nois Univ., Urbana (USA). Dept. of Computer Science). Jan 
1981. Contract AS02-76ER02383. 42p. (COO—2382-0077; 
UILU-ENG—81-1701; UIUCDCS-R—81-1047). NTIS, PC 
A03/MF AOl1. 

Some algorithms based upon a projection process onto the 
Krylov subspace K/sub m/ = Span(ro, Aro,.... A/sup m-1/ro) are 
developed, generalizing the method of conjugate gradients to un- 
symmetric systems. These methods are extensions of Arnoldi’s algo- 
rithm for solving eigenvalue problems. The convergence is ana- 
lyzed in terms of the distance of the solution to the subspace K/sub 
m/ and some error bounds are established showing in particular a 
similarity with the conjugate gradient method (for symmetric matri- 
ces) when the eigenvalues are real. Several numerical experiments 
are described and discussed. 


21311 (ORNL—5684) ICM: an Integrated Compartment 
Method for numerically solving partial differential equations. 
Yeh, G.T. (Oak Ridge National Lab., TN (USA)). May 
1981. Contract W-7405-ENG-26. 144p. NTIS, PC A07/MF 
AOl. 

An integrated compartment method (ICM) is proposed to 
construct a set of algebraic equations from a system of partial dif- 
ferential equations. The ICM combines the utility of integral formu- 
lation of finite element approach, the simplicity of interpolation of 
finite difference approximation, and the flexibility of compartment 
analyses. The integral formulation eases the treatment of boundary 
conditions, in particular, the Neumann-type boundary conditions. 
The simplicity of interpolation provides great economy in computa- 
tion. The flexibility of discretization with irregular compartments of 
various shapes and sizes offers advantages in resolving complex 
boundaries enclosing compound regions of interest. The basic pro- 
cedures of ICM are first to discretize the region of interest into 
compartments, then to apply three integral theorems of vectors to 
transform the volume integral to the surface integral, and finally to 
use interpolation to relate the interfacial values in terms of com- 
partment values to close the system. The Navier-Stokes equations 
are used as an example of how to derive the corresponding ICM 
alogrithm for a given set of partial differential equations. Because 
of the structure of the algorithm, the basic computer program re- 
mains the same for cases in one-, two-, or three-dimensional prob- 
lems. 


21312 Linear transport in an exponential atmosphere. 
Larsen, E.W.; Mullikin, T.W. (Theoretical Division, Uni- 
versity of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). W-7405-ENG.36. Journal 
of Mathematical Physics (New York) ; 22: No. 4, 856-861(Apr 
1981). 

Two basic theoretical problems concerning linear transport 
in a subcritical half-space with an exponential scattering ratio are 
solved. First, the continuum eigenvolutions developed by Mullikin 
and Siewert are shown to be half-range complete. Second, the sin- 
gular integral equation developed by Martin for the angular flux ex- 
iting the half-space is shown to possess a unique solution. 


21313 Analysis of an upstream weighted collocation ap- 
proximation to the transport equation. Shapiro, A.; Pinder, 
G.F. (Princeton University, Princeton, New Jersey 08544). 
W-7405-ENG.48. Journal of Computational Physics ; 39: No. 
1, 46-71(Jan 1981). 

The numerical behavior of a modified orthogonal collocation 
method, as applied to the transport equations, can be examined 
through the use of a Fourier series analysis. The necessity of such a 
study becomes apparent in the analysis of several techniques which 
emulate classical upstream weighting schemes. These techniques are 
employed in orthogonal collocation and other numerical methods 
as a means of handling parabolic partial differential equations with 
significant first-order terms. Divergent behavior can be shown to 
exist in One upstream weighting method applied to orthogonal col- 
location 
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21314 (CONF-810415—7) Developments in tokamak 
transport modeling. Houlberg, W.A.; Attenberger; Lao, L.L. 
(Olin Mathieson Chemical Corp., New Haven, CT (USA)). 
1981. Contract W-7405-ENG-26. 21p. NTIS, PC A02/MF 
AOl. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

A variety of numerical methods for solving the time-depend- 
ent fluid transport equations for tokamak plasmas is presented. 
Among the problems discussed are techniques for solving the some- 
times very stiff parabolic equations for particle and energy flow, 
treating convection-dominated energy transport that leads to large 
cell Reynolds numbers, optimizing the flow of a code to reduce the 
time spent updating the particle and energy source terms, coupling 
the one-dimensional (1-D) flux-surface-averaged fluid transport 
equations to solutions of the 2-D Grad-Shafranov equation for the 
plasma geometry, handling extremely fast transient problems such 
as internal MHD disruptions and pellet injection, and processing 
the output to summarize the physics parameters over the potential 
operating regime for reactors. Emphasis is placed on computational 
efficiency in both computer time and storage requirements. 


21315 (DOE/ET/53025—T7) Collisional processes of in- 
terest in MFE plasma research. Progress report No. 3, Febru- 
ary 1, 1981-March 31, 1981. Olson, R.E. (SRI International, 
Menlo Park, CA (USA)). 31 Mar 1981. Contract AT03- 
76ET53025. 10p. NTIS, PC A02/MF AO1. 

Research on our contract can be divided into two general 
topics: (1) H” formation collision processes, and (2) the determina- 
tion of scattering cross sections used to diagnose plasma properties. 
Research progress during the last two months is presented. 


21316 (DOE/ET/53051—20) Plasma transport in a simu- 
lated magnetic-divertor configuration. Strawitch, C.M. (Wis- 
consin Univ., Madison (USA)). Mar 1981. Contract AS0Q2- 
76ET53051. 207p. NTIS, PC A10/MF AOl1. 

Thesis. 

The transport properties of plasma on magnetic field lines 
that intersect a conducting plate are studied experimentally in the 
Wisconsin internal ring D.C. machine. The magnetic geometry is 
intended to simulate certain aspects of plasma phenomena that may 
take place in a tokamak divertor. It is found by a variety of meas- 
urements that the cross field transport is non-ambipolar; this may 
have important implications in heat loading considerations in toka- 
mak divertors. The undesirable effects of nonambipolar flow make 
it preferable to be able to eliminate it. However, we find that 
though the non-ambipolarity may be reduced, it is difficult to elimi- 
nate entirely. The plasma flow velocity parallel to the magnetic 
field is found to be near the ion acoustic velocity in all cases. The 
experimental density and electron temperature profiles are com- 
pared to the solutions to a one dimensional transport model that is 
commonly used in divertor theory. 


21317 (DOE/ET/5305i—21) Theoretical veiw of a high 
B toroidal plasma experiment. Prager, S.C.; Kellman, A.G.; 
Phillips, M.W.; Strait, E.J.; Zarnstorff, M.C. (Wisconsin 
Univ., Madison (USA)). 1981. Contract AS02-76ETS53051. 
6p. (CONF-810450—(Exc.)(Absts.)). NTIS, PC A02/MF 
AOl. 

From Controlled fusion theory conference; Austin, TX, 
USA (8 Apr 1981). 

Abstracts of 3 papers to be presented at the conference are 
included. (MOW) 


21318 (DOE/ET/53088—13) Variational structure of the 
Vlasov equation. Berk, H.L; Dominguez, R.R.; Maschke, 
E.K. (Texas Univ., Austin (USA). Inst. for Fusion Studies). 
Mar 1981. Contract FGO5-80ET53088. 34p. NTIS, PC A03/ 
MF AOl. 
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The variational structure of the Vlasov-Maxwell integral 
equations is derived for a plasma equilibrium having two ignorable 
coordinates. It is shown that the kernel of the Maxwell equations is 
a self-adjoint integral operator. This operator may also be repre- 
sented as a differential equation of arbitrary order. This representa- 
tion is useful when the differential operator is truncated to finite 
order, yielding a system of intrinsically self-adjoint differential 
equations. 


21319 (DOE/ET/53088—18) Renormalization of plasma 
turbulence in toroidal geometry. Hazeltine, R.D. (Texas 
Univ., Austin (USA)). Apr 1981. Contract FGO0S5- 
80ET53088. 14p. NTIS, PC A02/MF AOl1. 

A renormalized kinetic equation is derived for electromag- 
netic turbulence in an axisymmetric torus, which is formally very 
similar to the electrostatic, cylindrical version which it generalizes. 
(MOW) 


21320 (DOE/ET/53088—19) Energy principle with 
global invariants. Bhattacharjee, A.; Dewar, R.L. (Texas 
Univ., Austin (USA). Inst. for Fusion Studies; Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Apr 1981. Contract 
FG05-80ET53088; AM02-76CH03073. 61p. NTIS, PC A04/ 
MF AOl. 

A variational principle is proposed for constructing equilib- 
ria with minimum energy in a toroidal plasma. The total energy is 
minimized subject to global invariants which act as constraints 
during relaxation of the plasma. These global integrals of motion 
are preserved exactly for all idea motions and approximately for a 
wide class of resistive motions. We assume, specifically, that relax- 
ation of the plasma is dominated by a tearing mode of single heli- 
city. Equilibria with realistic current density and pressure profiles 
may be constructed in this theory, which is also used here to study 
current penetration in tokamaks. The second variation of the free 
energy functional is computed. It is shown that if the sécond vari- 
ation of any equilibrium constructed in this theory is positive, the 
equilibrium satisfies the necessary and sufficient conditions for ideal 
stability. 


21321 (LA—8700-C, pp 1-3) Random gapped wall stabi- 
lization for travelling mirror compressors. Bellan, P.M. (Cal- 
tech, Pasadena, CA). Mar 1981. NTIS, PC Al1l/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A new stabilization scheme is described, randomly-gapped 
wall stabilization (a modification of conventional wall stabilization), 
that will stabilize the travelling mirror without introducing any of 
the common problems. This scheme could also be used to provide 
stabilization for other types of time-dependent magnetic fields, such 
as theta pinches, where ungapped walls would prevent field pene- 
tration. 


21322 (LA—8700-C, pp 40-42) Kink motion of long 
field-reversing ion layers. Harned, D.S. (Univ. of California, 
Berkeley). Mar 1981. NTIS, PC Al1/MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Kink instabilities have been studied in long field-reversing 
ion layers. An ion beam, at radius R and of thickness a, crosses an 
external magnetic field B/sub e/ = B/sub z//sup e/Z. The beam 
current, J/sub b@//sup S/, produces a self-magnetic field, B/sub 
z//sup s/, which tends to reverse the total magnetic field on axis. 
The layer is immersed in a uniform background plasma such that n/ 
sub b/ << n/sub p/, where n/sub b/ and n/sub p/ are the densi- 
ties of the beam and plasma, respectively. There is assumed to be 
no variation in the axial direction (i.e. 6/52 = 0). Kink modes in 
these layers correspond to perturbations of the form € = €/sub r/ 
exp (in 6-i omega t)r, with n = 2. 


21323 (LA—8700-C, pp 56-59) Calculation of tilting 
modes in a spheromak. Chance, M.S.; Dewar, R.L.; Grimm, 
R.C.: Jardin, $.C.; Johnson, J.L.; Monticello, D.A. (Prince- 
ton Univ., NJ). Mar 1981. NTIS, PC Al1/MF AO]. 
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From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 


NM, USA (2 Dec 1980). 
The possibility of stabilization of the tilting mode by a 


purely vertical or purely horizontal wall is discussed. The effect of 
an axial current down the symmetry axis on tilting and shifting 
modes was also studied. (MOW) 


21324 (LA—8700-C, pp 60-63) Critical bias fields for 
tilting stability in the BETA-II experiment. Dalhed, H.E. 
(Lawrence Livermore National Lab., CA). Mar 1981. 
NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The PEST equilibrium code and the GATO ideal MHD sta- 
bility code have been modified to study stability properties of 
Spheromak configurations. Of particular interest is the effect on tilt- 
ing modes of perfectly conducting walls which do not link the 
plasma. This paper makes use of equilibria and conducting walls 
specifically designed to model the BETA-II experiment at LLNL. 
Onset of the tilting mode is determined as a function of the bias 
magnetic field. Comparison with available experimental data shows 
promising agreement with the numerical results. 


21325 (LA—8700-C, pp 64-67) External tilting of spher- 
omaks with line tying. Finn, J.M.; Reiman, A. Mar 1981. 
NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The wall stabilization of the free boundary tilting mode for 
general shapes and current profiles has been numerically studied. It 
is found that stability to external tilting improves dramatically with 
tailoring of the current profile. A dramatic improvement is seen in 
stability when e is not small. 


21326 (LA—8700-C, pp 68-71) Turbulent relaxation of 
compact toroids. Hameiri, E. (New York Univ., New York); 
Hamer, J.H. Mar 1981. NTIS, PC All1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A maximum entropy theory of the turbulent relaxation of 
compressible plasmas is proposed. The entropy is maximized sub- 
ject to a small set of turbulent state. Taylor's minimum energy 
theory is recovered as a special case and relations to ideal MHD 
and tearing mode stability are discussed. Good agreement is found 
between field reversed @-pinch experiments and the theory. 


21327 (LA—8700-C, pp 72-75) Ideal MHD tilting modes 
for arbitrary plasma pressure and configuration. Hammer, 
J.H. (Lawrence Livermore National Lab., CA). Mar 1981. 
NTIS, PC All1/MF AOI1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM. USA (2 Dec 1980). 

The MHD tilting instability has been predicted to be a 
severe limitation on compact torus equilibria, requiring a close-fit- 
ting conducting shell for its suppression. Described here is the ex- 
tension of the earlier work to plasmas of arbitrary shape and pres- 
sure with the limitation that the separatrix and conducting wall 


shapes are close to spherical 


21328 (LA—8700-C, pp 76-79) Simulation of the forma- 
tion of the Princeton Spheromak. Lui, .C.; Chu, C.K.; Ayde- 
mir, A. Mar 1981. NTIS, PC Al1/MF AO1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM. USA (2 Dee 1980) 

Simulated are several schemes with different field structure 
and current programming for the Princeton S-i Spheromak, with 
the aim of helping in its design and future operation. The method, 
based on numerically solving the single-fluid compressible hydro- 
magnetic equations with dissipation, has been successfully used in 
th last few years to simulate screw pinches. belt pinches. reversed- 
field pinches, etc.. yielding results in good agreement with meas- 
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urements. The present application represents the most complicated 
geometry attempted to date. Relating the flux function boundary 
conditions to the externally controlled fields and currents, for ex- 
ample, is quite difficult and non-obvious. 


21329 (LA—8700-C, pp 89-92) Reversed-field mirror 
transport code. Shumaker, D.E.; Boyd, J.K.; Auerbach, S.P.; 
McNamara, B. (Lawrence Livermore National Lab., CA). 
Mar 1981. NTIS, PC Al1/MF AOI. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A code (FRT) has been written to describe the evolution of 
a axisymmetric field-reversed mirror. The transport equation, 
which is 1-D, describes the plasma inside the separatrix. The code 
is being used to model the Beta II magnetized coaxial plasma gun 
at Lawrence Livermore Laboratory. The plasma is assumed to con- 
sist of hydrogen ion and electrons. A small percentage of impurity 
ion with fixed density profile is also included in the calculation. 


21330 (LA—8700-C, pp 93-96)  Tilting-mode-stable 
spheromak configuration. Yamazaki, K. (Princeton Univ., 
NJ). Mar 1981. NTIS, PC Al1/MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The Spheromak has no external toroidal coil topologically 
linking the plasma and has many advantages from the view-point of 
simplifying reactor engineering. Among global MHD modes ex- 
pected in Spheromak tilting instabilities are peculiar to Spheromak 
and compact torus configurations. Rosenbluth and Bussac first 
pointed out the tilting-stability criterion for elongated spheromak, 
and the author has recently extended their approach to the internal- 
tilting-mode stability of the arbitrary shaped spheromak. The work 
described here is to check external mode criterion for arbitrary 
shaped spheromak and to find the optimum spheromak configura- 
tion stable against both internal and external tilting instabilities. 


21331 (LA—8700-C, pp 130-133) Ballooning mode 
growth rate dependence on separatrix shape for idealized 
equilibria of a field reversed theta pinch. Anderson, D.V. 
(Lawrence Livermore National Lab., CA); Berk, H.L.; 
Hammer, J.H. Mar 1981. NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The fastest growing ideal MHD modes in a field reversed 
theta pinch are in the infinite toroidal mode number limit and have 
low poloidal ballooning modes. Using simple analytical models for 
the equilibria it is possible to change the shape of the separatrix 
without changing the pressure function. For the cases examined 
here it is found that making the separatrix more racetrack in shape 
reduces growth rates near the vortex point but this is partially 
offset by an increase of the growth rates near the separatrix. 


21332 (LA—8700-C, pp 134-137) Linear and non-linear 
computations of the ideal MHD tilting mode in the FRX-B 
configuration. Barnes, D.C. (Univ. of Texas, Austin); Ayde- 
mir, A.Y.; Anderson, D.V.; Shestakov, A.I.; Schnack, D.D. 
Mar 1981. NTIS, PC All1/MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Experimentally, the tilting mode has not been observed in 
the field reversed theta pinch experiment FRX-B. Various estimates 
have indicated that ideal MHD theory would predict such a mode 
to be unstable. An equilibrium configuration very much like the 
typical FRX-B plasma has been computed and has been used to ini- 
tialize two different evolutionary computations of the tilting dis- 
placement. A linearized MHD code, RIPPLE VI, and the non- 
linear MHD code, MALICE, both confirm the existence of the tilt- 
ing mode and are in good agreement on its linear growth rate. 
Compressive MHD effects (as well as kinetic mechanisms ignored 
in this model) may non-linearly stabilize this mode. 
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21333 (LA—8700-C, pp 138-143) Two-D transport model 
for FRC plasmas . Byrne, R.N.; Grossmann, W. (Science 
Applications, Inc., Ja Jolla, CA). Mar 1981. NTIS, PC 
Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A 1 1/2D simulation code was developed which takes into 
account the complex topology of FR theta P plasmas including the 
separatrix and with long flat profiles in the axial direction. The ini- 
tial elongation can be specified arbitrarily. The present paper de- 
scribes very briefly some of the features of the model and the code, 
along with representative results from compression studies, trans- 
port simulations and comparisons with experiment. 


21334 (LA—8700-C, pp 144-147) Particle confinement in 
FR 6 P with loss-cone-like scattering. Fang, Q.T.; Miley, 
G.H. (Univ. of Illinois, Urbana). Mar 1981. NTIS, PC All/ 
MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A new model that takes into account a loss-cone-like mecha- 
nism in FR @ P confinement has been investigated. Confinement 
times predicted by this model fall into the range of values reported 
from the experiments FRX-A and B. 


21335 (LA—8700-C, pp 152-155) One-dimensional trans- 
port modeling of field reversed experiment. Hamasaki, S.; 
Krall, N.A. (JAYCOR, Del Mar, CA). Mar 1981. NTIS, 
PC Al11/MF AOI. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A one-dimensional (1-D) modeling of plasma diffusion in 
field reversed configurations, e.g., the LASL FRX experiment, is 
described, which incorporates some interesting 2-D features includ- 
ing: (1) leakage of particles through open field lines; (2) density and 
temperature equalization at the two different radial points which 
are connected by the magnetic flux lines in the closed field region; 
and (3) axial contraction or expansion. Specific numerical calcula- 
tions of anomalous diffusion in FRX are carried out including these 
2-D effects. The numerical predictions of plasma lifetime due to the 
anomalous diffusion roughly agrees with the existing experimental 
data, if it is assumed that the experimental plasma rotation develops 
because of the plasma leakage. 


21336 (LA—8700-C, pp 156-160) Transport, stability 
and reactor aspects of a Hill's Vortex field-reversed geome- 
try. Kammash, T. (Univ. of Michigan, Ann Arbor). Mar 
1981. NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

In spite of some restrictive physical assumptions, the Hill's 
Vortex model has been used repeatedly in recent years to describe 
plasma equilibria in field-reversed mirror systems and other com- 
pact tori. It has been noted for example that a plasma ring with an 
elongation of 3 to 1 can be adequately described by a spherical 
Hill’s Vortex. In this paper, this model will be applied to a steady 
state field-reversed geometry (with a poloidal magnetic field only) 
and explore with it the stability and transport of the plasma in such 
a system as well as its reactor aspects. 


21337 (LA—8700-C, pp _ 161-164) Two-dimensional 
MHD simulation of field-reversed plasma formation. Milroy, 
R.D.; Brackbill, J.U. Mar 1981. NTIS, PC Al1/MF AOlI. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM. USA (2 Dec 1980). 

A reversed field theta-pinch has been modelled with a two 
dimensional (r-z) magnetohydrodynamic computer code. Resistive 
diffusion of the magnetic field is calculated using either classical re- 
sistivity, or a form of anomalous resistivity to be described later. 
Separate electron and ion temperatures are calculated and the ef- 
fects of both parallel and perpendicular thermal conductivity is in- 
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cluded. The code employs a specially rezoned Lagrangian mesh 
which concentrates in regions of large current to resolve sharp gra- 
dients in the magnetic field. Plasma in contact with the radial wall 
is held at 1 eV and can flow freely parallel to the wall. Where the 
vacuum-plasma interface is not in contact with the wall, thermal in- 
sulation is assumed. Plasma at the open end boundary, 1/2-m from 
the theta-pinch end, is held at 1 eV, but can expand freely out of 
the calculation region. 


21338 (LA—8700-C, pp 176-179) Axial shock heating of 
field-reversed plasmas. Steinhauer, L.C.; Hoffman, A.L. Mar 
1981. NTIS, PC Al1/MF AOI. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A phenomenon observed in most reversed field-theta pinch 
experiments is the axial contraction of the plasma soon after the 
radial implosion. Experiments in the Soviet Union indicate that this 
contraction may cause significant shock heating if the theta pinch 
apparatus includes: (1) a multipole field pulsed on during the field 
reversal to prevent momentary plasma-wall contact; (2) cusp coils 
at the pinch coil ends to delay the magnetic reconnection and sub- 
sequent axial contraction; and (3) fast mirror (trigger) coils at the 
theta pinch ends to trigger reconnection at the peak axial field. 


21339 (LA—8700-C, pp 192-195) keV compact toroidal 
plasma. Ohi, S.; Okada, S.; Tanjo, M.; Ito, Y.; Ishimura, T.; 
Ito, H. (Osaka Univ., Japan). Mar 1981. NTIS, PC All1/MF 
AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A compact toroidal plasma with field reversal configuration 
(FRC) is realized by the similar production method as that of a 
linear theta pinch with a negative bias field. The ion temperature of 
a linear theta pinch plasma produced in apparatuses of usual scale 
reaches to keV although its decay time is only the order of micro- 
seconds. On the other hand, a typical confinement time of the FRC 
plasmas reported already is several tens microseconds but the ion 
temperature is somewhat lower than those of linear theta pinch 
plasmas. It seems to be very important for us to understand differ- 
ences between FRC and linear theta pinch plasmas experimentally 
and theoretically. The confinement of a keV plasma with FRC has 
been studied on the machine PIACE. 


21340 (LA—8700-C, pp 196-199) Experimental studies 
of low-level oscillations in a globally-stable EXTRAP field re- 
versed configuration. Drake, J.R. (Royal Inst. of Tech., 
Stockholm, Sweden). Mar 1981. NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Experiments have been carried out on the linear EXTRAP 
apparatus. In this device, the plasma is basically a straight Z-pinch, 
but the axial plasma current channel is along the axial null field line 
of an octupole vacuum magnetic field. The vacuum magnetic field 
is generated by currents in four rods. The rod current, J/sub v/, is 
antiparallel to the plasma current, J/sub p/. All magnetic fields are 
transverse (poloidal) relative to the longitudinal axis of the dis- 
charge and the device becomes a field-reversed configuration if the 
plasma current is of sufficient magnitude and sufficiently localized. 


21341 (LA—8700-C, pp 208-211) Induced surface cur- 
rent effects on plasma stability in presence of an inhomogen- 
eous magnetic vacuum field. Lehnert, B. (Royal Inst. of 
Tech., Stockholm, Sweden). Mar 1981. NTIS, PC All/MF 
AOI. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM. USA (2 Dec 1980). 

The expression for the change in potential energy of a con- 
fined plasma has been reformulated to take induced surface current 
effects explicitly into account. An externally imposed inhomogen- 
eous magnetic vacuum field has a stabilizing effect on free-surface 
modes, being especially pronounced in the long-wave limit. 
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21342 (ORNL/TM—7588) Neoclassical transport of im- 
purtities in tokamak plasmas. Hirshman, S.P.; Sigmar, D.J. 
(Oak Ridge National Lab., TN (USA)). May 1981. Contract 
W-7405-ENG-26. 239p. NTIS, PC A12/MF AOl1. 

Tokamak plasmas are inherently comprised of multiple ion 
species. This is due to wall-bred impurities and, in future reactors, 
will result from fusion-born alpha particles. Relatively small con- 
centrations of highly charged non-hydrogenic impurities can 
strongly influence plasma transport properties whenever n/sub I/e/ 
sub 1/?/n/sub H/e* = (m/sub e//m/sub H/)/sup 1/2/. The deter- 
mination of the complete neoclassical Onsager matrix for a toroidal- 
ly confined multispecies plasma, which provides the linear relation 
between the surface averaged radial fluxes and the thermodynamic 
forces (i.e., gradients of density and temperature, and the parallel 
electric field), is reviewed. A closed set of one-dimensional moment 
equations is presented for the time evolution of thermodynamic and 
magnetic field quantities which results from collisional transport of 
the plasma and two dimensional motion of the magnetic flux sur- 
face geometry. The effects of neutral beam injection on the equilib- 
rium and transport properties of a toroidal plasma are consistently 
included 


21343 (ORNL/TM—7687) Synchrotron radiation from 
the hot electron rings in EBT. Uckan, N.A.; Spencer, R.G.; 
Uckan, T. (Oak Ridge National Lab., TN (USA)). May 
1981. Contract W-7405-ENG-26. 43p. NTIS, PC A03/MF 
AOl. 

Ihe spectrum of the synchrotron radiation emitted by the 
relativistic electron rings in the ELMO Bumpy Torus (EBT) has 
been formulated. A computer code (CYCLO has been developed 
for the numerical calculations for the range of frequencies (especial- 
ly higher harmonics) and temperatures (~ 0.1 to 2 MeV) of inter- 
est. The analysis has been carried out for various classes of isotrop- 
ic (not necessarily Maxwellian) and anisotropic ring electron distri- 
bution functions. Calculations include the radial profiles of the ring 
electron density and temperature (approximated from fits to the ex- 
perimental data) and include consistent magnetic field modifications 
(magnetic well due to high-beta ring) deduced from the pressure 
balance. The calculated spectra and emission levels for the Maxwel- 
lian distribution are in reasonable agreement with those measured, 
though detailed comparisons of theory and experiment have not 
been made. Because of the relativistic temperatures, the radiation is 
predominantly in higher harmonics. The spectrum of emission for 
each harmonic indicates broadening of individual lines with large 
frequency widths that causes pronounced overlapping of harmonics 
and results in a monotonically decreasing spectrum as observed in 
the experiments 


21344 (ORNL/TM—7762) Temperature dependence of 
the electron thermal conductivity coefficient inferred from 
neutral-beam injection. Hirshman, S.P.; Molvig, K. (Oak 
Ridge National Lab., TN (USA)). May 1981. Contract W- 
7405-ENG-26. 17p. NTIS, PC A02/MF AO1. 

It is shown that the radial variation of the electron-to-ion 
temperature ratio induced by neutral beam injection in PLT could 
account for the observed spatial dependence of the electron thermal 
conductivity coefficient. Quantitative evaluations using the experi- 
mental temperature and electron thermal conductivity (chi/sub e/) 
profiles show consistency of the measured data with a finite beta 
drift wave turbulence model and also demonstrate the failure of a 
simple electron temperature power law scaling for chi/sub e/. 


21345 (PPPL—1769) Improved Krook model collision 
operator for trapped-particle mode calculations. DeLucia, J.; 
Rewoldt, G. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Apr 1981. Contract AM02-76CH03073. 15p. NTIS, 
PC A02/MF AOI. 

An improved Krook model collision operator is presented 
for use in calculations of low-frequency microinstabilities in toroi- 
dal geometry. A comparison is made with results from calculations 
Which use a Lorentz collision operator and with a previously em- 
ployed Krook operator. The results with the new Krook operator 
agree with the results obtained using the Lorentz operator in the 
small collision frequency limit. whereas those with the old Krook 
Operator do not 
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21346 (PPPL—1771) Tilting and shifting modes in a 
spheromak. Jardin, S.C.; Chance, M.S.; Dewar, R.L.; 
Grimm, R.C.; Monticello, D.A. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Apr 1981. Contract AM02- 
76CH03073. 17p. NTIS, PC A02/MF AO1. 

In the absence of a conducting wall, typical spheromak plas- 
mas are unstable to tilting and/or shifting modes. The effects of the 
cross-sectional shape, aspect ratio, and the location of a conducting 
wall on the stability of these modes are investigated. 


21347 (PPPL—1778) Finite gyroradius stabilization of 
ballooning modes in a toroidal geometry. Tang, .M.; 
Connor, J.W.; White, R.B. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Apr 1981. Contract AM02- 
76CH03073. 9p. NTIS, PC A02/MF AOl1. 

The stabilizing influence of finite-ion-gyroradius effects on 
magnetohydrodynamic ballooning modes for a simple model toroi- 
dal equilibrium is demonstrated. 


21348 (PPPL—1779) Edge-density-profile effects for 
lower-hybrid-waveguide coupling. Stevens, J.; Ono, M_.; 
Horton, R.; Wilson, J.R. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Apr 1981. Contract AM0O2- 
76CH03073. 22p. NTIS, PC A02/MF AO1. 

The usual predictions of linear coupling theory for lower 
hybrid waves are altered by including an overdense edge plasma (w 
< w/sub pe/) in the plasma model. Coupling is found to depend 
strongly on the value of the edge density, as well as the density 
gradient. The regimes, where one or the other of these parameters 
is important, are investigated. Typically, only the first few millime- 
ters of the edge plasma is important in determining coupling. The 
major implications of the problem of coupling to an overdense 
plasma can be derived from a simple impedence matching argu- 
ment. In general, coupling is optimum for an edge density, no, de- 
termined by no/n/sub c/ = n/sub parallel/*, where n/sub c/ = 
w*m/sub e//47re? and n/sub parallel/ is the parallel index of refrac- 
tion of the lower hybrid wave. 


21349 (PPPL—1782) Kinetic theory of collisionless bal- 
looning modes. Cheng, C.Z. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Apr 1981. Contract AMO2- 
76CH03073. 24p. NTIS, PC A02/MF AO1. 

A kinetic ballooning mode equation retaining full finite ion 
Larmor radius and ion magnetic drift resonance effects is derived 
by employing the high n ballooning mode formalism. We find that 
the critical 8 is smaller than the ideal MHD critical 8, except when 
eta/sub i/ = 0 (eta/sub i/ identical with dlnT/sub i//dInN) they 
are identical. The finite Larmor radius effects reduce the growth 
rate but do not stabilize the mode. The ion magnetic drift resonance 
effects are destabilizing. 


21350 (UCRL—84963) X-ray and particle microscopy 
using Fresnel-zone plates. Ceglio, N.M. (Lawrence Liver- 
more National Lab., CA (USA)). 1980. Contract W-7405- 
ENG-48. 10p. (CONF-8009130—2). NTIS, PC A02/MF 
AOl. 

From International symposium on scanned image micros- 
copy at the Royal Society; London, UK (22 Sep 1980). 

Fresnel zone plates are being used for x-ray microscopy cov- 
ering a broad spectra range (.1-100 keV). They are being used as 
diffractive focusing elements for high resolution (<< 1 pm), soft 
x-ray (.1-3 keV) imaging, and as coded apertures (in a shadow cast- 
ing mode) for moderate resolution (> 1 pm), hard x-ray (1-100 
keV) imaging applications. 


21351 (UCRL—85828) Ambipolar potential formation in 
TMX. Correll, D.L.; Allen, S.L.; Casper, T.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 5 


May 1981. Contract W-7405-ENG-48. 23p. 
810511—4). NTIS, PC A02/MF AO1. 

From Workshop on potential formation and control in 
bumpy tori and mirrors; Oak Ridge. TN, USA (11 May 1981). 

TMX experimental data on ambipolar potential control and 
on the accompanying electrostatic confinement are reported. New 
results on the radial dependence of the central-cell confining poten- 
tial are given. Radial and axial particle losses as well as scaling of 
the central-cell axial confinement are discussed. 


(CONF- 
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21352 (UCRL—85830) Central cell confinement in 
MFTF-B. Jong, R.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 5 May 1981. Contract W-7405- 
— 14p. (CONF-810511—2). NTIS, PC A02/MF 
AOl. 

From Workshop on potential formation and control in 
bumpy tori and mirrors; Oak Ridge, TN, USA (11 May 1981). 

The point code TANDEM has been used to survey the 
range of plasma parameters which can be attained in MFTF-B. The 
code solves for the electron and ion densities and temperatures in 
the central cell, yin-yang, barrier, and A-cell regions as well as the 
plasma potential in each region. In these studies, the A-cell sloshing 
ion beams were fixed while the neutral beams in the yin-yang and 
central cell, the gas feed in the central cell, and the applied ECRH 
power 8, central cell ion density and temperature, and the confin- 
ing potential are discussed. 


21353 (UCRL—85961) Effects due to the large ambipolar 
potential in TMX. Hooper, E.B. Jr.; Allen, S.L.;Coakley, P. 
(Lawrence Livermore National Lab., CA (USA)). 5 May 
1981. Contract W-7405-ENG-48. 15p. (CONF-810511—1). 
NTIS, PC A02/MF AO1. 

From Workshop on potential formation and control in 
bumpy tori and mirrors; Oak Ridge, TN, USA (11 May 1981). 

The large potentials and potential gradients in tandem mir- 
rors have several effects. Some of these are discussed, together 
with supporting data from TMX. These include: azimuthal averag- 
ing by the E x B rotation, reduction of radial outward drifts (from 
high order multipoles) by the rapid E x B azimuthal velocity, neo- 
classical-resonant diffusion, Joule heating of central cell ions due to 
non-ambipolar transport in the radial electric field, low frequency 
instabilities, and differences between the details of the electron be- 
havior and theory. 


21354 q-pinch ionization for field-reversed configuration 
formation. Armstrong, W.T.; Cochrane, J.C.; Commisso, 
R.J.; Lipson, J.; Tuszewski, M. (Los Alamos Scientific Lab- 
oratory, Los Alamos, New Mexico 87545). W-7405-ENG. 
36. Applied Physics Letters ; 38: No. 9, 680-682(1 May 1981). 

The behavior of a plasma produced by a ringing q-pinch dis- 
charge in the presence of a 2.3-kG bias field is examined for the 
case where the net field passes through zero. Experimental studies, 
employing internal and external field probes, indicated ~50% of 
the initially applied bias flux is excluded by the plasma with this 
ionization technique. A theoretical model incorporating field diffu- 
sion and elastic ion-neutral collisions is used to describe the ob- 
served dynamics of the plasma sheath. 


21355 Anisotropic magnetohydrodynamic turbulence in a 
strong external magnetic field. Montgomery, D.; Turner, L. 
(Los Alamos Scientific Laboratory, University of California, 
Los Alamos, New Mexico 87545). Physics of Fluids, The ; 
24: No. 5, 825-831(May 1981). 

A strong external dc magnetic field introduces a basic aniso- 
tropy into incompressible magnetohydrodynamic turbulence. The 
modifications that this is likely to produce in the properties of the 
turbulence are explored for the high Reynolds number case. The 
conclusion is reached that the turbulent spectrum splits into two 
parts: an essentially two-dimensional spectrum with both the veloc- 
ity field and magnetic fluctuations perpendicular to the dc magnetic 
field, and a generally weaker and more nearly isotropic spectrum of 
Alfven waves. A minimal characterization of the spectral density 
tensors is given. Similarities to measurements from the Culham— 
Harwell Zeta pinch device and the University of California, Los 
Angeles Macrotor tokamak are remarked upon, as are certain impli- 
cations for the Belcher and Davis measurements of 
magnetohydrodynamic turbulence in the solar wind. 


21356 Kinetic-theory description of electron heat transfer 
in a plasma. Shirazian, M.H.; Steinhauer, L.C. (University of 
Washington, Seattle, Washington 98195). DOE-AC06- 
76ET53027. Physics of Fluids, The ; 24: No. 5, 843-850(May 
1981). 

Electron heat flux in a fully ionized gas between two parallel 
boundaries is studied. The moment method is employed to analyze 
the relation between the electron heat flux and the plasma collision- 
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ality parameter L/1/sub e/, both with and without electron-electron 
collisions (1/sub e/ is the electron mean-free-path). The electron 
heat flux is determined as a function of L/l/sub e/ over the entire 
range from free flow of collisional regimes. These calculations 
employ various combinations of trial distribution function and colli- 
sion operator. Comparisons are made between the various models 
and with the known result in the collisional limit. Discrepancies be- 
tween the present model and the known collisional behavior are 
discussed, and an approximate heat flux expression is presented. 


21357 Monte Carlo evaluation of transport coefficients. 
Boozer, A.H.; Kuo-Petravic, G. (Plasma Physics Labora- 
tory, Princeton University, Princeton, New Jersey 08544). 
DE-AC02-76-CHO-3073. Physics of Fluids, The ; 24: No. 5, 
851-859(May 1981). 

A method is developed for evaluating transport coefficients 
in asymmetric geometries using the Monte Carlo method. The 
method is applied to the stellarator. 


21358 Magnetohydrodynamic _ stability of high-beta 
closed-line systems. Pritchett, P.L. (Department of Physics, 
University of California, Los Angeles, California 90024). 
DE-AM03-76SRO0010PA261/TASKIII. Physics of Fluids, 
The ; 24: No. 5, 864-870(May 1981). 

The ideal magnetohydrodynamic stability of high-beta model 
equilibria in slab geometry with B/sub z/ = 0 and containing elon- 
gated regions of closed field lines is investigated as an initial-value 
problem and in terms of the energy principle. For moderate or 
larger elongations, flute (interchange) modes are found to be stable 
throughout the closed region. Co-interchange modes with the char- 
acter of an m = | kink mode, however, are found to be unstable. 
The growth rate of these modes initially increases rapidly with k/ 
sub z/ and then approaches a finite limit as k/sub z/—+o. As the 
elongation of the closed region is increased, the growth rate de- 
creases rapidly. Possible implications of these results for field-re- 
versed theta pinches are discussed. 


21359 Warm plasma axial flow through a magnetic 
mirror. Rognlien, T.D.; Brengle, T.A. (Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more, California 94550). W-7405-ENG-48. Physics of Fluids, 
The ; 24: No. 5, 871-882(May 1981). 

Solutions are given for the characteristics of a warm plasma 
flowing axially through a magnetic mirror in the presence of a con- 
fined hot-ion species. The warm plasma is assumed to have negligi- 
ble effect on the magnetic field. The plasma is described by four 
moment equations for the density, velocity, parallel temperature, 
and perpendicular temperature of the ions, that are solved by a 
time-dependent finite-difference computer code. Two basic types of 
solutions occur corresponding to the warm-ion density (n/sub w/) 
being less than the hot-ion density (n/sub h/), and n/sub w/>n/ 
sub h/. In the first case, the flow is nearly stagnant between the 
warm-ion source and the midplane, but the flow rapidly accelerates 
to a supersonic velocity just beyond the midplane. In the second 
case, the flow velocity profile is more symmetric about the mid- 
plane, and the sonic transition occurs at the mirror throat. Specific 
calculations are given for gas box and stream gun sources used to 
stabilize microstabilities and for a collisional tandem mirror. 


21360 Electron plasma wave breaking with ion flow. Spe- 
ziale, T. (KMS Fusion, Inc., Ann Arbor, Michigan 48106). 
DE-AC08-78DP40030. Physics of Fluids, The ; 24: No. 5, 
883-886(May 1981). 

The effects of ion flow on the nonlinear development of res- 
onantly driven electron plasma oscillations in a nonuniform plasma 
are investigated. The Lagrangian oscillator equation is generalized 
to include ion flow. A solution of the oscillator equation is obtained 
and is examined in detail for a model profile. Plasma flow through 
the critical surface is found to substantially reduce the energy of 
electrons at wave breaking when the flow velocity exceeds the os- 
cillating velocity of electrons in the driver field. 


21361 Nonlinear frequency shift induced by the lower- 
hybrid drift instability. Chen, Y.; Cohen, B.I. (Electronics 
Research Laboratory, University of California, Berkeley, 
California 94720). W-7405-ENG-48. Physics of Fluids, The ; 
24: No. 5, 887-892(May 1981). 
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It is found that a finite perturbations of the ion orbits leads 
to a nonlinear frequency shift that reduces the mode frequency and 
has a weak stabilizing effect on the lower-hybrid drift instability. 
This result is obtained from a self-consistent solution of the 
Viasov—Poisson equations using perturbation theory in which the 
nonlinear dielectric function and the nonlinear temporal evolution 
of a single unstable mode in the low drift velocity regime are calcu- 
lated analytically. The nonlinear frequency shift does not seem to 
be a potent saturation mechanism in a collisionless plasma, but may 
be more relevant when there are ion-ion collisions. 


21362 Incomplete relaxation of pinch discharges. Turner, 
L.; Christiansen, J.P. (Los Alamos National Laboratory, 
University of California, Los Alamos, New Mexico 87545). 
Physics of Fluids, The ; 24: No. 5, 893-898(May 1981). 

Solenoidal field linkage is explained and its application to 
magnetic helicity is discussed. A Green's tensor function for the 
magnetic vector potential of a plasma current distribution bounded 
by a perfect conductor is derived. A hypothesis of incomplete re- 
laxation of a turbulent discharge is then used to establish reversed- 
field pinch configurations with finite beta. 


21363 Oscillating two-stream instability with pump of 
finite extent. Nicholson, D.R. (Department of Physics and 
Astronomy, The University of Iowa, Iowa City, Iowa 
52242). DE-AC02-76ET53034. Physics of Fluids, The ; 24: 
No. 5, 908-910(May 1981). 

In one spatial dimension, the effects of finite pump length L 
on the oscillating two-stream instability are considered. In the ab- 
sence of damping, a purely growing instability for very small pump 
extent is found. Under certain conditions, the finite system exhibits 
faster growth rates than the corresponding infinite system. 


21364 Stationary localized envelope waves in plasmas. 
Han, S.J. (Los Alamos Scientific Laboratory, University of 
California, Los Alamos, New Mexico 87544). Physics of 
Fluids, The ; 24: No. 5, 920-925(May 1981). 

The nonlinear propagation of an intense circularly polarized 
electromagnetic wave in a plasma due to a weak relativistic mass 
variation of plasma electrons has been studied. In the limit of a 
small strength parameter, the condition for the electromagnetic 
wave to form a stationary localized envelope wave in an overdense 
plasma has been obtained in terms of the strength parameter. Also, 
it is shown that the cylindrical envelope wave is unstable to an s 
state perturbation, whereas the envelope wave is stable to a p state 
perturbation. Furthermore, the growth rates are proportional to the 
strength parameter. 


21365 Solutions of the Helmholtz equation with boundary 
conditions for force-free magnetic fields. Rasband, S.N.; 
Turner, L. (University of California, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Physics of 
Fluids, The ; 24: No. 5, 931-935(May 1981). 

It is shown that the solution, with one ignorable coordinate, 
for the Taylor minimum energy state (resulting in a force-free mag- 
netic field) in either a straight cylindrical or a toroidal geometry 
with arbitrary cross section can be reduced to the solution of either 
an inhomogeneous Helmholtz equation or a Grad—Shafranov equa- 
tion with simple boundary conditions. Standard Green's function 
theory ts, therefore, applicable. Detailed solutions are presented for 
the Taylor state in toroidal and cylindrical domains having a rec- 
tangular cross section. The focus is on solutions corresponding to 
the continuous eigenvalue spectra. Singular behavior at 90 ° corners 
is explored in detail 


21366 Multiple equilibria and poloidal rotation instabil- 
ities in tokamak plasmas. Ware, A.A.; Wiley, J.C. (Fusion 
Research Center, The University of Texas at Austin, 
Austin, Texas 78712). DE-AC25-76ET-53036. Physics of 
Fluids, The ; 24: No. 5, 936-946(May 1981). 

In tokamak plasma with substantial impurity (n/sub = z/ 
Z°>>n/sub 1/), convective inertia effects lead to strong nonuni- 
formity of both n/sub z/ and the electrostatic potential on a mag- 
netic surface. These effects make the response of the total ion popu- 
lation to poloidal rotation (V-bar/sub q/) highly nonlinear, intro- 
ducing the possibility of multiple equilibria. The equations are ap- 
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plied to the central sawtooth region of the plasma where the gradi- 
ents n/sub j/’, T/sub j/’ are small. Above a critical electron tem- 
perature (T/sub c/1) the equilibrium with low V-bar/sub q/ is lost, 
leading to an m = 0, n = O poloidal rotation instability. The prop- 
erties of this mode match the sawtooth disruptions and T/sub c/1 
accurately predicts the central electron temperature. The cause of 
sawtooth disruptions in low impurity plasmas is discussed. 


21367 Taylor relaxation in a torus of arbitrary aspect 
ratio and cross section. Reiman, A. (Laboratory of Plasma 
Studies, Cornell University, Ithaca, New York 14853). Phys- 
ics of Fluids, The ; 24: No. 5, 956-963(May 1981). 

Taylor's analysis of plasma relaxation is generalized to a tor- 
oidal plasma of arbitrary aspect ratio and cross section. A contribu- 
tion to the energy incorrectly neglected by Taylor is included in 
the analysis. The contribution is due to the induced wall current, 
which must be greater than the current through the external field 
coils in a self-reversed z pinch. Although this contribution to the 
energy is substantial, it is shown to never alter the minimum energy 
state. Some of the general properties of the minimum energy state 
in a torus of arbitrary aspect ratio and cross section are also deter- 
mined. 


21368 Expansion of a cold ion cloud. Holm, D.D.; John- 
son, S.F.; Lonngren, K.E. (Los Alamos Scientific Laborato- 
ries, Los Alamos, New Mexico 87544). Applied Physics Let- 
ters ; 38: No. 7, 519-521(1 Apr 1981). 

For a class of initial conditions, the Cauchy problem is stud- 
ied for electrostatic fluid equations that describe expansion of a 
cloud of ions in one dimension. The fluid motion which results is a 
type of free streaming of charged particles in a self-consistent elec- 
trostatic field. The exact solution obtained in planar geometry is 
compared with self-similar solutions and with previous investiga- 
tions. 


21369 Laser-initiated, gas-embedded Z Pinch: experiment 
and computation. Jones, L.A.; Finken, K.H.; Dangor, A.; 
Kaellne, E.; Singer, S.; Lindemuth, I.R.; Brownell, J.H.; 
Oliphant, T.A. (Physics Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). W-7405- 
ENG. 36. Applied Physics Letters ; 38: No. 7, 522-524(1 Apr 
1981). 

Measurements done on a new plasma device, a laser initiat- 
ed, gas-embedded Z pinch, are compared with magnetohydro 
dynamics(MHD) calculations. The measurements, which include 
two-foil x-ray absorption, absolute continuum emission, and 
schlieren shadowgraphy, are in good agreement with predictions 
made by a two-dimensional MHD calculation, which indicates that 
the peak electron temperature in the plasma is 200 eV and the peak 
electron density is 1 x 107° cm~*. 


21370 Cubic turbulence: A model problem. Hansen, P.J.; 
Nicholson, D.R. (Department of Physics and Astronomy, 
The University of Iowa, Iowa City, Iowa 52242). DE- 
AC02-76ET53034. Physics of Fluids, The ; 24: No. 4, 615- 
628(Apr 1981). 

Many of the equations encountered in fluid dynamics and 
plasma physics are cubically nonlinear. The properties of a relative- 
ly simple statistical theory of cubically nonlinear equations, analo- 
gous to Kraichnan’s direct interaction approximation for quadrati- 
cally nonlinear equations, are explored. Its predictions are com- 
pared with the numerical solution of a set of equations called the 
random-coupling model; good agreement is found. 


21371 Energy transport by weak electrostatic drift fluctu- 
ations. Gary, S.P.; Sanderson, J.J. (Los Alamos National 
Laboratory, University of California, Los Alamos, New 
Mexico 87545). Physics of Fluids, The ; 24: No. 4, 638- 
650(Apr 1981). 

Energy transport from weak electrostatic microfluctuations, 
driven unstable by density and temperature gradients perpendicular 
to a uniform magnetic field in a Vlasov plasma, is calculated. Using 
the local approximation and assuming resonance broadening as the 
saturation mechanism, a consistent procedure is used to evaluate 
and compare the cross-field energy transport due to enhanced mi- 
crofluctuations from the universal, lower hybrid, and ion-acoustic 
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density drift, and the ion, electron, and lower hybrid temperature 
drift instabilities. If a temperature gradient is the primary source of 
free energy, the resultant enhanced fluctuations cause a cross-field 
thermal energy loss rate which is much greater than the energy loss 
rate associated with cross-field particle transport. 


21372 Lower-hybrid-drift instability with axis encircling 
ions. Myra, J.R.; Catto, P.J.; Aamodt, R.E. (Plasma Re- 
search Institute, Science Applications, Inc. Boulder, Colora- 
do 80302). DE-AC03-79-ET-53057. Physics of Fluids, The ; 
24: No. 4, 651-660(Apr 1981). 

The stability of a cylindrical plasma to electrostatic flute per- 
turbations in the ion-cyclotron to lower-hybrid frequency range is 
considered. The analysis exploits the large growth rates of these 
modes to reduce the governing radial eigenvalue problem from an 
integral equation to a second-order differential equation, but allows 
treatment of arbitrary ion Larmor radius to plasma radius. The fas- 
test growing modes of the ion guiding-centers-on-axis model are 
shown to connect onto the lower-hybrid-drift modes of local slab 
theory. Numerical and analytical results for growth rates and most 
unstable mode numbers are obtained. 


21373 Two-dimensional simulation of the formation of the 
Princeton spheromak. Lui, H.C.; Chu, C.K.; Aydemir, A. 
(Plasma Physics Laboratory, Columbia University, New 
York, New York 10027). DE-AS02-76-ET-53016. Physics of 
Fluids, The ; 24: No. 4, 673-678(Apr 1981). 

Various schemes proposed for the creation of the spheromak 
in the Princeton S1 experiment are simulated by our two-dimen- 
sional, time-dependent, compressible, resistive hydromagnetic code. 
In these schemes, the toroidal fields and poloidal currents in the 
plasma are induced by a solenoidal discharge in a core, while a tor- 
oidal coil inside the core produces the major part of the initial po- 
loidal fields, as well as the main plasma toroidal current. Poloidal 
fields are reversed by programming current reversal in the toroidal 
coil. Poloidal field reconnection, toroidal field compression, and 
plasma accumulation into a spheromak geometry are achieved in 
the various schemes with or without the aid of pinching coils. For 
several schemes, using proper programming of currents, realistic 
parameter values give effective spheromak formation. 


21374 Two-dimensional modeling of the formation of 
spheromak configurations. Jardin, S.C.; Park, W. (Plasma 
Physics Laboratory, Princeton University, Princeton, New 
Jersey 08544). DE-AC02-76-CH03073. Physics of Fluids, The 
; 24: No. 4, 679-688(Apr 1981). 

A reduced set of two-dimensional magnetohydrodynamic 
equations has been derived describing the axisymmetric time evolu- 
tion of a stable plasma evolving slowly due to resistive diffusion 
and changing boundary conditions. The equations are restricted to 
low b but allow changing topology. They are integrated in time to 
demonstrate a possible spheromak formation method. External cir- 
cuit equations are integrated simultaneously with the plasma equa- 
tions to determine the electromagnetic boundary conditions self- 
consistently. The effects of a finite conductivity vacuum chamber 
are included. 


21375 Effect of finite electron drift velocity on the reso- 
nant excitation of a nonuniform plasma. Morales, G.J.; 
Lamb, B.M.; Adler, E.A. (Physics Department, University 
of California, Los Angeles, California 90024). Physics of 
Fluids, The ; 24: No. 4, 689-694(Apr 1981). 

An exact analytic solution of the external resonant excitation 
of a nonuniform plasma in the presence of a zero order finite elec- 
tron drift is presented. The process of linear mode conversion of 
the long wavelength external radiation, of frequency w, into a 
Langmuir wave limits the peak amplitude of the cold plasma reso- 
nance at w = w/sub p/, where w/sub p/ is the local electron 
plasma frequency. The finite electron drift alters the effective group 
velocity of the Langmuir wave, and thus it modifies the peak am- 
plitude of the resonance in a significant manner. For drifts toward 
the overdense side an amplitude enhancement is obtained, while for 
drifts toward the underdense side a severe quenching takes place. 
The effect is governed by a single scaled drift parameter u = (2v/ 
sub d//3v-bar) (3w/sub p/L/v-bar)/sup 1/3/. and significant modi- 
fications arise when u >1. Here, v/sub d/ is the small drift veloc- 
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ity, v-bar is the electron thermal velocity, and L is the density scale 
length. 


21376 Transport of runaway and thermal electrons due to 
magnetic microturbulence. Mynick, H.E.; Strachan, J.D. 
(Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). DE-AC02-76-CH03073. Physics of 
Fluids, The ; 24: No. 4, 695-702(Apr 1981). 

The ratio of the runaway electron confinement to thermal 
electron energy confinement is derived for tokamaks where both 
processes are determined by free streaming along stochastic mag- 
netic field lines. The runaway electron confinement is enhanced at 
high runaway electron energies due to phase averaging over the 
magnetic perturbations when the runaway electron drift surfaces 
are displaced from the magnetic surfaces. Comparison with experi- 
mental data from LT-3, Ormak, PLT, ST, and TM-3 indicates that 
magnetic stochasticity may explain the relative transport rates of 
runaways and thermal electron energy. 


21377 Electron cyclotron radiation measurements on the 
PLT tokamak. Tait, G.D.; Stauffer, F.J.; Boyd, D.A. (Labo- 
ratory for Plasma and Fusion Energy Studies, University of 
Maryland, College Park, Maryland 20742). Physics of Fluids, 
The ; 24: No. 4, 719-728(Apr 1981). 

A grating polychromator and Fourier transform spectrom- 
eter have been used to study the electron cyclotron radiation emit- 
ted by the PLT plasma. Results are presented which illustrate the 
power of these diagnostics in following the spatial and temporal 
changes in the plasma electron temperature. Specifically, data 
showing electron heating during neutral beam injection, fluctu- 
ations associated with sawteeth, m = 2 oscillations, and minor dis- 
ruptions as well as data affected by radiation from runaway elec- 
trons are presented. A detailed comparison of temperature profiles 
obtained by Thomson scattering and electron cyclotron radiation 
measurements is made. 


21378 Polarization of an intense space-charge-neutral ion 
beam incident upon a magnetic field. Wessel, F.; Robertson, 
S. (Physics Department, University of California, Irvine, 
California 92717). Physics of Fluids, The ; 24: No. 4, 739- 
745(Apr 1981). 

The collective behavior of an intense, pulsed, space-charge- 
neutral proton beam (100 kV, 3 A/cm’, 0.8 msec) incident upon a 
transversely oriented magnetic field of 0—6 kG has been deter- 
mined experimentally. At 6 kG, a floating potential probe shows 
longitudinal polarization creating a positive sheath (virtual anode) 
within the field boundary having a peak electrostatic potential 
equal to the ion accelerating potential. The sheath thickness is ap- 
proximately v/w/sub p/i, where v is the beam velocity and w/sub 
p/i is the ion plasma frequency. Oscillations in the sheath potential 
at w/sub p/i were observed as predicted by previous computer 
simulations. Ions were observed to be accelerated out of the sheath 
in all directions. Transverse polarization of the beam as predicted 
by Schmidt's polarization drift model was not observed although 
the plasma dielectric constant was approximately 10% 


21379 Magnetic drift instability in a hot electron plasma. 
Dominguez, R.R.; Guest, G.E. (General Atomic Company, 
San Diego, California 92138). DE-AT02-76ET51011. Physics 
of Fluids, The ; 24: No. 4, 780-781(Apr 1981). 

A kinetic theory of electromagnetic flute modes in a hot 
electron plasma is presented. Unlike the flute-interchange mode, the 
electromagnetic flute mode is destabilized by warm electrons. 


21380 Neoclassical ion heat flux in the presence of a po- 
loidally asymmetric heat source. Wong, S.K.; Burrell, K.H. 
(General Atomic Company, San Diego, California 92138). 
DE-AT03-76ET51011. Physics of Fluids, The ; 24: No. 4, 
782-783(Apr 1981). 

The ion radial heat flux in a tokamak resulting from colli- 
sions and guiding center drifts is shown to be given by Q = - 
nx{(partialT/sub i//partialr)+ jeBR(S/sub Q//nT/sub i/)] in the 
presence of a poloidally asymmetric heat source whose sing compo- 
nent is S/sub Q/. 
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21381 Low-energy x-ray imaging of laser plasmas. Lee, 
P.; van Hulsteyn, D.B.; Hauer, A.; Whitehill, S. (Los 
Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545). Optics Letters ; 6: No. 4, 196- 
197(Apr 1981). 

A major fraction of the x-ray flux from laser-produced plas- 
mas is in the subkilovolt regime. The spectral content in this region 
is measured with x-ray diodes, which contain no spatial informa- 
tion. We present a discription of a pinhole camera that operates in 
the 200—300-eV range. This permits the correlation of an image 
with corresponding x-ray diode data. The construction and oper- 
ation of the camera are described, and low-energy and high-energy 
photographs of a laser-irradiated gold sphere are presented. 


21382 Estimates of intensity, wavelength, and bandwidth 
scaling of Brillouin backscatter. Estabrook, K.; Harte, J.; 
Campbell, E.M.; Ze, F.; Phillion, D.W.; Rosen, M.D.; 
Larsen, J.T. (University of California, Lawrence Livermore 
Laboratory, Livermore, California 94550). W-7405-ENG- 
448. Physical Review Letters ; 46: No. 11, 724-727(16 Mar 
1981). 

A simple nonlinear, one-dimensional spherical Brillouin 
model adapted from kinetic simulations and Kruer’s theory to a 
fluid code (LASNEX) is described. Laser absorption and Brillouin 
reflection are plotted for 0.265<lo<10.6 mm and 3 x 10° <laser 
intensity <3 x 10'® W/cm? on gold disks (pulse length of 1 nsec) 
and the calculated absorption compared to experiments. Kinetic 
simulations suggest methods of reducing Brillouin reflection, such 
as a wide bandwidth and multiline laser. 


21383 Possibility of achieving ignition in a high-field Oh- 
mically heated tokamak. Wagner, C.E. (Laboratory for Ap- 
plied Plasma Studies, Science Applications, Inc., La Jolla, 


California 92037). DE-AC03-79ET53057. Physical Review 
Letters ; 46: No. 10, 654-657(9 Mar 1981). 

There exists a regime in parameter space where a small high- 
field Ohmically heated tokamak may be capable of reaching ther- 
monuclear ignition. Results of numerical simulations of the mini- 
mum ignition conditions are presented which include empirical, 
sawtooth, and magnetic field ripple diffusion and the effects of im- 
purities. An ignition condition is derived and compared with the re- 
sults of the numerical simulations. 


21384 Role of thermalization for electron distributions in 
resonance absorption. Bezzerides, B.; Gitomer, S.J. (Los 
Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545). Physical Review Letters ; 46: 
No. 9, 593-596(2 Mar 1981). 

The interplay between the bulk properties of the plasma and 
nonlinear particle heating due to resonance absorption is analyzed. 
It is shown that the dependence of the heating on the initial energy 
with which particles enter the heating region provides a key to un- 
derstanding the formation of the time-averaged distribution. 


21385 4d—4f emission resonances in laser-produced plas- 
mas. O'Sullivan, G.; Carroll, P.K. (Department of Physics, 
University College Dublin, Stillorgan Road, Dublin, Ire- 
land). Journal of the Optical Society of America ; 71: No. 3, 
227-230(Mar 1981). 

Using targets containing compounds of the elements cesium 
through lutetium, we studied the spectra of laser-produced plasmas 
in the grazing-incidence region from 40 to 200 A. The spectra are 
characterized by strong regions of resonancelike emission extending 
typically over 9—18 eV. With increasing Z. the spectra show cer- 
tain systematic variations in character and move monotonically 
toward shorter wavelengths. From a collisional-radiative plasma 
model. the ion stages responsible for the emision are identified as 
VIII through XVI. The resonances are attributed to 4-4f transitions 
that. because Dn = 0, tend to overlap for different ion stages of the 
same element. 
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21386 Plasma simulations using inversion symmetry as a 
boundary condition. Nevins, W.M.; Matsuda, Y.; Gervier, 
M.J. (Electronics Research Laboratory, University of Cali- 
fornia, Berkeley, California 94720). EY-76-5-03-0034-PA 128. 
Journal of Computational Physics ; 39: No. 1, 226-232(Jan 
1981). 

Slab models are employed in the simulation of microinstabili- 
ties in inhomogeneous plasma.(AIP) 


21387 Study of impurity transport with an EUV spatial 
imaging detector system on the Alcator A Tokamak. Allen, 
S.L. Baltimore, MD; Johns Hopkins Univ. (1981). 220p. 
University Microfilms Order No. 81-06,587. 

Thesis (Ph. D.). 

It is well known that impurities can influence a tokamak 
plasma. Of particular importance are medium- and high-Z impuri- 
ties which can be a significant radiative power loss mechanism be- 
cause these species are not fully stripped even in the central core of 
the discharge. The consequences of this effect are even more severe 
if transport processes tend to concentrate the impurities in this cen- 
tral region of the plasma. To determine if impurities were concen- 
trated in the Alcator A Tokamak, as predicted by theory, it was 
studied with an absolutely calibrated EUV monochromator. The in- 
strument was equipped with a Spatial Imaging Detector System 
(SIDS) so that radial emission profiles were obtained in a single dis- 
charge. The design, calibration, and operation of the system are de- 
scribed in detail. 


21388 Energy principle with global invariants. Bhatta- 
charjee, A. Princeton, NJ; Princeton Univ. (1981). 123p. 
University Microfilms Order No. 81-04,842. 

Thesis (Ph. D.). 

A variational principal is proposed for constructing equilib- 
ria with minimum energy in a toroidal plasma. The total energy is 
minimized subject to global invariants which act as constraints 
during relaxation of the plasma. These global integrals of motion 
are preserved exactly for all ideal motions and ~ for a wide class 
of resistive motions. We assume, specifically, that relaxation of the 
plasma is dominated by a tearing mode of single helicity. Equilibria 
with current density vanishing on the boundary are constructed for 
plasmas of zero beta. It is possible to include in this theory equilib- 
rium states with nonzero pressure gradients. Theoretical predictions 
are compared in detail with experimental data on self-reversal of 
the toroidal field in reversed field pinches. The theory is also used 
to study major disruptions and current penetration in tokamaks. 
The second variation of the free energy functional is computed. It 
is shown that if the second variation of any equilibrium constructed 
in this theory is positive, the equilibrium satisfies the necessary and 
sufficient conditions for ideal stability. 


21389 Study of plasma confinement in Elmo Bumpy 
Torus with a heavy ion beam probe. Bieniosek, F.M. Troy, 
NY; Rensselaer Polytechnic Inst. (1980). 132p. University 
Microfilms Order No. 81-03,751. 

Thesis (Ph. D.). 

Measurements have been made on EBT-I (heated at 18 
GHz) and on EBT-S (heated at 28 GHz). EBT-I was characterized 
by positive potentials in the surface plasma of order 100 V, and a 
nearly symmetric potential well in the core of up to 300 V with 
respect to the surface potential. EBT-S had a potential structure 
closely resembling that of EBT-I with well depth and peak poten- 
tial similar to or greater than that of EBT-I for the same power 
input. The radial profile of nf(T/sub e/) through a single chord was 
measured on EBT-I. The observed profile in the poorly confined 
C-mode was nearly parabolic to the vacuum wall, whereas the ob- 
served profile in the well confined T-mode was more complicated, 
in agreement with the expected confining properties of the hot 
electron ring. 


21390 Ion heating in the ion cyclotron range of frequen- 
cies in the Wisconsin Tokapole II. Biddle, A.P. Madison, 
WI; Univ. of Wisconsin (1980). 189p. University Microfilms 
Order No. 80-25,812. 

Thesis (Ph. D.). 

Ion temperatures of 75 eV, a doubling of the ohmic heating 
temperature in a normal discharge. have been achieved using the 
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fast magnetosonic wave heating at the second, third, and fourth 
harmonics of the cyclotron frequency in a single component hydro- 
gen plasma. The wave launching structure is a single turn, shielded, 
insulated loop which constitutes the inductor of the rf source tank 
circuit. Power levels of 800 kW have been applied to the plasma 
for periods of up to 1.1 milliseconds. Good agreement has been 
found between theory and experiment for loading and wave propa- 
gation in the plasma for m = 0 and m = | modes. Eigenmodes 
have been observed by peaking of both the rf wave amplitude and 
the loading of the oscillator, as well as by oscillator frequency 
shifts imposed by their passage. 


21391 Simulation studies of the stability of weak and 
strong ion layers and rings. Friedman, A. Ithaca, NY; Cor- 
nell Univ. (1980). 288p. University Microfilms Order No. 
81-02,914. 

Thesis (Ph. D.). 

This thesis describes investigations of the low frequency sta- 
bility of strong ion rings, carried out using time-dependent comput- 
er simulation methods. These rings are comprised of a large number 
of energetic ions gyrating in an externally imposed magnetic field, 
and have sufficient density that the total (external + self) magnetic 
field is reversed over a significant volume. Such configurations are 
of interest because they contain a region of closed field lines where- 
in a magnetohydrodynamically stable fusion plasma might be con- 
fined. The concept is a development of the Astron device; related 
schemes are the field reversed mirror, the spheromak, and the re- 
versed field theta pinch. The simulation program developed for this 
study is a linearized three dimensional hybrid code called RINGH- 
YBRID. This program models a strong ion ring (represented by 
discrete simulation superparticles) in a plasma consisting of a cold, 
uniform background ion component ad an inertialess electron com- 
ponent of density appropriate for local quasineutrality (both mod- 
eled by fluid equations). 


21392 Ponderomotive force effects on resonance cones 
and slow-wave coupling above the lower-hybrid frequency. 
Wilson, J.R. Princeton, NJ; Princeton Univ. (1980). 14Ip. 
University Microfilms Order No. 81-01,562. 

Thesis (Ph. D.). 

An experimental study was made of the nonlinear pondero- 
motive force effects on resonance cones and slow-waves above the 
lower-hybrid frequency. The rf fields were launched from a multi- 
ring electrostatic antenna. Suitable phasing of the rings allowed 
slow-waves to be excited. The experiments were performed in the 
Princeton L-3 linear device, which has the following plasma param- 
eters: solenoidal magnetic field, By = 1.8 kG; plasma density, no = 
10° - 5 x 10’° cm~* electron temperature, T/sub e/ = 0.5 - 3 eV; 
ion temperature, T/sub i/ < 0.1 eV; neutral pressure, Po = 107° - 3 
x 10~* torr in He, Ne, Ar, and Kr. 


21393 Current generation and damping of finite amplitude 
lower hybrid waves. McWilliams, R.D. Princeton, NJ; Prin- 
ceton Univ. (1980). 135p. University Microfilms Order No. 
81-01,547. 

Thesis (Ph. D.). 

Lower hybrid waves excited in a linear plasma were ob- 
served to drive electron currents when the waves were damped. 
Currents were observed when the waves were collisionally damped 
and when resonant wave-particle interactions caused the damping. 
At low power levels (less than 1 W) the resonant wave-particle in- 
teractions caused wave damping in agreement with electron 
Landau damping predictions. At higher power levels the damping 
rate reduced, consistent with quasilinear and trapping predictions. 
Energy analyzer data at power levels of 100 W to 1 kW indicate 
quasilinear theory does not fully describe the wave-plasma interac- 
tion. Some predictions are made using trapping theory. A theory is 
also developed to predict the observed currents when the waves 
are damped. In particular, an electron kinetic equation with a Lo- 
rentz collision operator predicts electron currents in the regime k/ 
sub parallel bar/v/sub t//w ~ v/w << 1. 


21394 Drift-cyclotron loss-cone instability in the presence 
of the external wave fields. Shaing, K.C. Madison, WI; Univ. 
of Wisconsin (1980). 104p. University Microfilms Order No. 
80-23,432. 
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Thesis (Ph. D.). 

Particle orbits in the fast wave fields are calculated. We find 
that the particle trapping effect at frequency @ = n w/sub ci/, 
where n is an integer, can be neglected if the electric field strength 
E is less than a critical field strength E/sub c/. Thus, the important 
nonlinear process is still wave coupling process. Fast wave fields 
will destabilize the drift-cyclotron loss-cone mode at w = 2 w/sub 
ci/ but can stabilize the mode at wo < 2 w/sub ci/ for certain 
values of plasma 8. For example, at 8 = 0.3, T/sub i/ = IkeV, Bo 
= 2 kG, and wo = 1.8 w/sub ci/, the fast wave can stabilize the 
mode and lower the critical plasma radius by 10% with E/sub x0/ 
~ 60V/cm. We find that the fast wave with wo = 1.9 w/sub ci/ at 
the center of the Phaedrus tandem mirror experiment should stabi- 
lize the drift-cyclotron loss-cone mode for both B = 30% and 
7.5%. 


21395 Dissipative drift instabilities and plasma transport. 
Nevins, W.M. Berkeley, CA; Univ. of California (1980). 
277p. University Microfilms Order No. 80-29,520. 

Thesis (Ph. D.). 

Equations describing the evolution of a plasma slab support- 
ing a single, possibly finite amplitude, low frequency drift wave are 
derived, and it is shown that the growth of the wave is directly 
related to the electron flux. When a random walk model is used to 
esimate the electron flux the growth rates of several well known 
dissipative drift instabilities are recovered. In addition, it is demon- 
strated that the transport coefficients associated with these dissipa- 
tive drift instabilities do indeed obey the Onsager relations, and that 
the resulting transport produces a net increase in the plasma entro- 
py. The transport associated with the trapping of resonant electrons 
by a finite amplitude low frequency drift wave is studied. A vari- 
ational technique is employed to solve the kinetic equation. The 
particle and energy flux are expressed as functions of the plasma 
parameters n, T, and B; as well as the wave parameters w, k, and 
phio. This expression for the pseudoclassical particle flux is used to 
obtain an equation describing the evolution of the finite amplitude 
wave. A nonlinear dissipative instability is found. This dissipative 
instability is shown to be a nonlinear version of the collisionless 
drift instability, and it is found that this nonlinear dissipative insta- 
bility can be important in determining the saturation amplitude of 
the low frequency drift wave. The effect of shear in the magnetic 
field is considered. Expressions for the pseudoclassical transport co- 
efficients valid in a sheared magnetic field are derived, and the re- 
sults of computer simulations of the pseudoclassical transport proc- 
ess are presented. 


21396 Hamiltonian theory of guiding center motion. Litt- 
lejohn, R.G. Berkeley, CA; Univ. of California (1980). 229p. 
University Microfilms Order No. 80-29,478. 

Thesis (Ph. D.). 

This work presents a theory of guiding center motion using 


noncanonical coordinates in phase space and rectangular coordi- 
nates in physical space. Methods are developed for carrying out 
Hamiltonian perturbation theory in non-canonical coordinates, and 
these preserve all the computational advantages of the more tradi- 
tional Hamiltonian methods. Close attention is paid to the Poisson 
brackets of the coordinates among themselves. Darboux’s theorem 
is used to create a set of coordinates which satisfy certain Poisson 
bracket relations and which simultaneously have a dynamical sig- 
nificance in the perturbation expansion. Lie transforms are used to 
carry out the perturbation expansion itself. 


21397 Experimental study of finite Larmor radius effects 
in a iinear Z-pinch. Struve, K.W. Davis, CA; Univ. of Cali- 
fornia (1980). 204p. University Microfilms Order No. 81- 
05,413. 

Thesis (Ph. D.). 

Linear Z-pinches in Ar, Kr, Xe, Ne, and He are experimen- 
tally studied in regimes where strong finite Larmor radius effects 
could provide a significant stabilizing effect. Scaling arguments 
show that for deuterium such a pinch has an electron line density 
of order 2 x 10'°/cm. For higher Z plasmas a higher line density is 
allowed, the exact value of which depends on the average ion 
charge. The pinch is formed by puffing gas axially through the 
cathode towards the anode of an evacuated pinch chamber. When 
the gas reaches the anode, the pinch bank is fired. Observed linear 
pinch instabilities have growth rates more than a factor of ten less 
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than the MHD model. Instability types are found to scale with the 
ratio of the finite Larmor radius divided by the pinch radius, which 
requires determining the average ion charge for higher Z plasmas. 
The average ion charge is calculated by an approximate method for 
Ar plasmas. Least squares fits of Abel inverted electron densities 
show that the plasma has a Bennett density profile during the peak 
compression. It is found that FLR effects are important for high Z, 
low T pinches. For low Z pinches microinstabilities dominate and 
prevent enhanced confinement at low line densities. An anode volt- 
age spike and associated x-ray burst is observed to coincide with a 
sausage-like instability. X-ray energies are measured to be of order 
e times the anode voltage. It is concluded that these instabilities are 
generated by localized, anomalously resistive regions, causing en- 
hanced heating and subsequent rapid pinch expansion. 
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REFER ALSO TO CITATION(S) 20516, 20676, 20700, 20701, 20705, 20708, 
20745, 20755, 21350 


21398 (ANL/FPP/TM—140) Plasma-gun fueling for to- 
kamak reactors. Ehst, D.A. (Argonne National Lab., IL 
(USA)). Nov 1980. Contract W-31-109-ENG-38. 19p. NTIS, 
PC A02/MF AOl1. 

In light of the uncertain extrapolation of gas puffing for re- 
actor fueling and certain limitations to pellet injection, the snow- 
plow plasma gun has been studied as a fueling device. Based on 
current understanding of gun and plasma behavior a design is pro- 
posed, and its performance is predicted in a tokamak reactor envi- 
ronment. 


21399 (BNL—29314) TRAIL: a Tokamak Rail Gun Lim- 
iter for fusion reactors. Powell, J.R.; Yu, W.S.; Fillo, J.A.; 
Usher, J.L. (Brookhaven National Lab., Upton, NY (USA)). 
1980. Contract AC02-76CHO00016. 12p. (CONF-801138—9). 
NTIS, PC A02/MF AO1. 

From Electromagnetic guns and launchers conference; San 
Diego, CA, USA (4 Nov 1980). 

An attractive new limiter concept is investigated. The Toka- 
mak Rail Gun Limiter (TRAIL) system impacts a stream of moder- 
ate velocity pellets (100 to 200 m/sec through the plasma edge 
region to absorb energy and define the plasma boundary. The pel- 
lets are recycled, after cooling, to the injector in an E-M mass ac- 
celerator. Heat fluxes of ~ 30,000 W/cm? can be readily accommo- 
dated by the pellets, with very low recirculating power require- 
ments (~ 0.1%) for the accelerator. The mass accelerator velocity 
requirements are well within the present state-of-the-art (several 
km/sec). Accelerators injecting pellets at ~ 1 km/sec can be used 
to control local plasma temperature and current profiles and to act 
as energy absorbers to shut down the plasma without damage to 
the first wall if a plasma disruption occurs. 


21400 Electric power generation using heavy ion fusion. 
Leonard, E.M.; Booth, L.A. (Los Alamos Scientific Lab., 
NM (USA)). Atomkernenergie/Kerntechnik ; 36: No. 3, 204- 
206(1980). (CONF-800446—). 

From 2. international conference on emerging nuclear 
energy systems; Lausanne, Switzerland (8 Apr 1980). 

Heavy Ion Fusion (HIF), a proposed inertial confinement 
fusion (ICF) process involving the interaction of a heavy ion beam 
with a fusion pellet, is considered as a source of electric power gen- 
eration. Key technical areas are discussed and a system study relat- 
ing relative costs to energy on target is performed. Optimistic and 
pessimistic gain curves are defined and the uncertainly in this pa- 
rameter is showed to produce large cost uncertainties. More work 
needs to be done in the determination of pellet gain before the feas- 
ibility of this concept can be established. 


21401 (CONF-801119—(Exc.)) Presentation material: 
field reversal. Anderson, D.V.; Berk, H.; Hammer, J. (Law- 
rence Livermore National Lab., CA (USA)). 1980. Contract 
W-7405-ENG-48. 287p. NTIS, PC A1l3/MF AOI. 

From 22. annual meeting of the division of plasma physics of 
the APS; San Diego, CA, USA (10 Nov 1980). 

Included are 15 presentations on field reversal topics. The 
topics discussed include instabilities, heating. transport, and various 
magnetic confinement geometries. (MOW) 
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21402 (CONF-801251—) Tandem mirror theory work- 
shop. (Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research). May 1981. 
3lp. NTIS, PC A03/MF AO1. 

From 1. tandem mirror theory workshop; New Haven, CT, 
USA (11 Dec 1980). 

The workshop was divided into three sections which were 
constituted according to subject matter: RF Heating, MHD Equi- 
librium and Stability, and Transport and Microstability. An over- 
view from Livermore's point of view was given at the beginning of 
each session. Each session was assigned a secretary to take notes. 
These notes have been used in preparing this report on the work- 
shop. The report includes the activities, conclusions, and recom- 
mendations of the workshop. 


21403 (CONF-810415—8) Charged-particle calculations 
using Boltzmann transport methods. Hoffman, T.J.; Dodds, 
H.L. Jr.; Robinson, M.T.; Holmes, D.K. (Oak Ridge Na- 
tional Lab., TN (USA); Tennessee Univ., Knoxville (USA)). 
1981. Contract W-7405-ENG-26. 15p. NTIS, PC A02/MF 
AOl. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

Several aspects of radiation damage effects in fusion reactor 
neutron and ion irradiation environments are amenable to treatment 
by transport theory methods. In this paper, multigroup transport 
techniques are developed for the calculation of charged particle 
range distributions, reflection coefficients, and sputtering yields. 
The Boltzmann transport approach can be implemented, with 
minor changes, in standard neutral particle computer codes. With 
the multigroup discrete ordinates code, ANISN, determination of 
ion and target atom distributions as functions of position, energy, 
and direction can be obtained without the stochastic error associat- 
ed with atomistic computer codes such aa MARLOWE and TRIM. 
With the multigroup Monte Carlo code, MORSE, charged particle 
effects can be obtained for problems associated with very complex 
geometries. Results are presented for several charged particle prob- 
lems. Good agreement is obtained between quantities calculated 
with the multigroup approach and those obtained experimentally or 
by atomistic computer codes. 


21404 (GA-A—16211) Energy-separation method for 
fusion-fission hybrid blanket neutronics analysis. Cheng, E.T. 
(General Atomic Co., San Diego, CA (USA)). Dec 1980. 
Contract AT03-76ETS51011. 12p. (CONF-810415—6). NTIS, 
PC A02/MF AOl. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

An energy separation method for fusion-fission hybrid neu- 
tronic analysis is developed. This method is based on the idea of 
decoupling the fusion and fission neutrons by separating the energy 
range at some energy level. Above this specified energy level, the 
fraction of fission neutrons contributing to the flux distribution is 
negligible and below this level the fraction of fusion source neu- 
trons is also vanishing. For fusion-fission hybrid blanket burn-up 
calculations, this method may provide savings in both computer 
time and development effort. 


21405 (GA-A—16294) Team One (GA/MCA) effort of 
the DOE 12 Tesla Coil Development Program. Progress 
report for the two quarters ending March 31, 1981. Alcorn, 
J.S.; Purcell, J.R.; Chen, W.Y.; Hsu, Y.H. (General Atomic 
Co., San Diego, CA (USA)). Apr 1981. Contract AT03- 
76ETS51011. 17p. NTIS, PC AO2/MF AOl1. 

This report covers progress by Team One of the DOE/ 
OFE/D & T 12 Tesla Coil Development Program during the first 
and second quarters of fiscal 1981. General Atomic Company is the 
Team One leader, with Magnetic Corporation of America (MCA) 
as industrial subcontractor. The basic mission of this effort is to 
demonstrate the feasibility of, and establish an engineering data base 
for utilizing bath cooled NbTi alloy to generate a peak toroidal 
field of 12 tesla in a tokamak reactor. 
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21406 (KMSF-U—1026) Bank switched memory interface 
for an image processor. Barron, M.; Downward, J. (KMS 
Fusion, Inc., Ann Arbor, MI (USA)). Sep 1980. Contract 
AC08-78DP40030. 7p. (CONF-801121—6). NTIS, PC A02/ 
MF AOI. 

From 1980 fall DECUS US symposium; San Diego, CA, 
USA (4 Nov 1980). 

A commercially available image processor is interfaced to a 
PDP-11/45 through an 8K window of memory addresses. When 
the image processor was not in use it was desired to be able to use 
the 8K address space as real memory. The standard method of ac- 
complishing this would have been to use UNIBUS switches to 
switch in either the physical 8K bank of memory or the image pro- 
cessor memory. This method has the disadvantage of being rather 
expensive. As a simple alternative, a device was built to selectively 
enable or disable either an 8K bank of memory or the image pro- 
cessor memory. To enable the image processor under program con- 
trol, GEN is contracted in size, the memory is disabled, a device 
partition for the image processor is created above GEN, and the 
image processor memory is enabled. The process is reversed to re- 
store memory to GEN. The hardware to enable/disable the image 
and computer memories is controlled using spare bits from a DR- 
11K output register. The image processor and physical memory can 
be switched in or out on line with no adverse affects on the 
system's operation. 


21407 (KMSF-U—1033) Time-resolved spectrum of light 
reflected from laser plasmas. Tarvin, J.A.; Schroeder, R.J. 
(KMS Fusion, Inc., Ann Arbor, MI (USA)). Aug 1980. 
Contract AC08-78DP40030. 1l6p. (CONF-801119—4). 
NTIS, PC A02/MF AOl1. 

From 22. annual meeting of the division of plasma physics of 
the APS; San Diego, CA, USA (10 Nov 1980). 

The time-dependent spectrum of 1.054um light reflected 
from spherical targets has been measured for intensities in the range 
between 0.4 and 10 x 10'°W/cm®*. The spectra are primarily blue- 
shifted and are consistent with a Doppler-shift model. When com- 
pared with hydrodynamic code simulations, they provide valuable 
information on flux-limited thermal transport and suprathermal 
electron transport. 


21408 (LA—8700-C) Proceedings of the third symposium 
on the physics and technology of compact toroids in the mag- 
netic fusion energy program. Siemon, R.E. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Mar 1981. Contract 
W-7405-ENG-36. 228p. (CONF-801215—). NTIS, PC Al1/ 
MF AOI. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

This document contains papers contributed by the partici- 
pants of the Third Symposium on Physics and Technology of Com- 
pact Toroids in the Magnetic Fusion Energy Program. Subjects in- 
clude reactor aspects of compact toroids, energetic particle rings, 
spheromak configurations (a mixture of toroidal and poloidal 
fields), and field-reversed configurations (FRC’s that contain purely 
poloidal field). 


21409 (LA—8700-C, pp 8-11) Compact-toroid fusion re- 
actor based on the Field-Reversed Theta Pinch. Hagenson, 
R.L. (Science Applications, Inc., Ames); Krakowski, R.A. 
Mar 1981. NTIS, PC Al1/MF AOI. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Early scoping studies based on approximate, analytic models 
have been extended on the basis of a dynamic plasma model and an 
overall systems approach to examine a Compact Toroid (CTOR) 
reactor embodiment that uses a Field-Reversed Theta Pinch as a 
plasma source. The field-reversed plasmoid would be formed and 
compressionally heated to ignition prior to injection into and trans- 
lation through a linear burn chamber, thereby removing the high- 
technology plasmoid source from the hostile reactor environment. 
Stabilization of the field-reversed plasmoid would be provided by a 
passive conducting shell located outside the high-temperature blan- 
ket but within the low-field superconducting magnets and associat- 
ed radiation shielding. On the basis of this batch-burn but thermally 
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steady-state approach a reactor concept emerges with a length 
below ~ 40 m that generates 300 to 400 MWe of net electrical 
power with a recirculating power fraction less than 0.15. 


21410 (LA—8700-C, pp 12-17) Mboving-ring field-re- 
versed mirror prototype reactor. Smith, A.C. Jr. (Pacific Gas 
and Electric Co., San Francisco, CA); Carlson, G.A.; 
Fleischmann, H.H.; Grossman, W. Jr.; Kammash, T.; 
Schultz, K.R.; Woodall, D.M. Mar 1981. NTIS, PC Al11/ 
MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The objective of the project is to design a prototype fusion 
reactor based on magnetic field-reversed (FRM) plasma confine- 
ment. Prototype means an intermediate step between an experimen- 
tal pilot plant and a lead commercial plant. A design is sought that 
shows promise for upgrade for commercial use. Therefore, a result 
of this work will be a set of physics, technology, and mechanical 
design criteria needed to make this concept attractive. These crite- 
ria can then be used as targets for experiments and technology pro- 
grams. 


21411 (LA—8700-C, pp 18-23) LINUS CT fusion reac- 
tor based on axisymmetric implosion of tangentially-injected 
liquid metal. Turchi, P.J. (Research Development Asso- 
ciates, Arlington, VA); Cooper, A.L.; Jenkins, D.J.; Scan- 
nell, E.P. Mar 1981. NTIS, PC Al1/MF AO1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

In the NRL LINUS concept for fusion reactors, a liquid 
metal hollow cylinder, or liner, is formed and stabilized against the 
growth of Rayleigh-Taylor modes, by tangentially injecting the 
liner or directly rotating the cylindrical pressure vessel. The rotat- 
ing liner is then imploded by high pressure gas acting on pistons in 
contact with the liner outer surface. During the implosion, a 
closed-field D-T plasma is created either in situ, or formed external- 
ly, and then transported into the hollow liner. The plasmoid is 
compressed to a final state where a thermonuclear burn occurs 
during the short dwell time at peak compression. 


21412 (LA—8700-C, pp 24-26) Utility requirements for 
fusion power. Vondrasek, R.J.; Cherdack, R.N. (Burns and 
Roe Inc., Oradell, NJ). Mar 1981. NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 


NM, USA (2 Dec 1980). 
The results described herein were obtained as part of an on- 


going EPRI fusion project. The project objectives are to develop a 
set of utility requirements for fusion power plants and to formulate 
a method for evaluating the relative merit of fusion concepts which 
incorporates consideration of these requirements. This paper ad- 
dresses the utility requirements for commercial fusion identified 
during this project. 


21413 (LA—8700-C, pp 27-30) TRACT fusion reactor 
studies. Willenberg, H.J.; Steinhauer, L.C.; Hoffman, A.L. 
(Mathematical Sciences Northwest, Inc., Bellevue, WA). 
Mar 1981. NTIS, PC A1l1/MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 


NM, USA (2 Dec 1980). 
A plasma concept has been identified which appears to offer 


the promise of small fusion reactors based on technology which is 
achievable in the current decade. This concept, known as TRACT 
for Triggered Reconnection, Adiabatically Compressed Torus, ex- 
trapolates the method of rapid axial compression of a compact torus 
which has been experimentally observed to produce plasmas which 
are very stable to magnetohydrodynamic decay. TRACT plasma 
formation, heating, and stability issues are currently under active 
experimental and theoretical investigation at Mathematical Sciences 
Northwest, Inc. (MSNW). A preliminary conceptual design study 
of a TRACT pilot plant reactor has been carried out, and key tech- 
nology and utility-oriented issues have been investigated. If the 
plasma stability and confinement properties scale as predicted, a 
pilot plant reactor which produces net electric power would be 
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only nine meters high and six meters in diameter. A complete test 
reactor facility, including all buildings and area required for oper- 
ation and maintenance would have an area of 2000 m?, of which 
only 13 percent needs to be heavily shielded. 


21414 (LA—8700-C, pp 31-35) Use of intense electron 
and ion beams and rings in mixed CT configurations. Fleisch- 
mann, H.H. (Cornell Univ., Ithaca, NY). Mar 1981. NTIS, 
PC Al1l/MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Generally, three distinctly separate ring configurations are 
being considered for Compact Toroid (CT) applications, including 
the small-orbit field-reversed mirror (FRM) rings without toroidal 
field, the near-force-free Spheromak configuration and the large- 
orbit field-reversed Ion Ring Compressor or Astron concept. All of 
these share the basic potential advantages of requiring only a simple 
external magnetic field configuration and of not requiring material 
coils linking through the plasma ring. Unfortunately, however, 
some characteristics have surfaced in each of these schemes which 
tend to reduce the reactor value of these schemes. In recognition of 
this situation, various mixed-CT configurations involving the use of 
intense high-energy electron and/or ion beams have been suggested 
last year with the aim to avoid some of the more disadvantageous 
characteristics that have been found and are presently ascribed to 
the idealized basic concepts. The present paper contains brief sys- 
tems-type discussions of the conditions and parameters pertaining to 
such mixed-CT configurations. 


21415 (LA—8700-C, pp 36-39) Cornell ion ring experi- 
mental program. Greenly, J.B.; Dreike, P.L.; Hammer, D.A.; 
Lyster, P.M.; Nakagawa, Y.; Sudan, R.N. (Cornell Univ., 
Ithaca, NY). Mar 1981. NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The Cornell ion ring program consists of experiments, nu- 
merical simulation, and theory designed to show the way toward, 
and eventually achieve, the goal of providing ion rings for creating 
and/or maintaining, stabilizing and heating compact toroidal con- 
finement devices. Summarized are the experimental results to date 
and briefly mentioned are simulation results directly relevant to the 
experiments. 


21416 (LA—8700-C, pp 43-46) Propagation of an intense 
ion beam transverse to a magnetic field. Ishizuka, H.; Robert- 
son, S. (Univ. of California, Irvine). Mar 1981. NTIS, PC 
Al1l/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Energetic particle beams have been used for decades to heat 
and drive current in plasmas confined in magnetic mirrors. Closed 
confinement systems provide better plasma containment but are 
thought to prevent the direct injection of energetic particles. Pre- 
sented are the results of an experiment which shows that an ener- 
getic ion beam of sufficient intensity will cross a magnetic field by 
the polarization drift. It has been suggested that an ion beam inject- 
ed in this way could be used to heat or drive currents in plasmas 
confined in toroidal magnetic fields. Collective motion of intense 
ion beams incident upon magnetic fields has recently been investi- 
gated in several laboratories. This laboratory is the first with suffi- 
cient diagnostics to identify transverse polarization as the mecha- 
nism of penetration. 


21417 (LA—8700-C, pp 47-51) Theory of plasma injec- 
tion into a magnetic field. Peter, W.; Rostoker, N. (Univ. of 
California, Irvine). Mar 1981. NTIS, PC Al1/MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM. USA (2 Dec 1980). 

Recent theoretical results describing cross-field plasma 
motion for small- and large-gyroradius plasma beams are summa- 
rized. For a small-gyroradius beam, preliminary calculations show 
that the cross-field motion is driven by a dynamic Rayleigh-Taylor 
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instability. For a large-gyroradius beam, the plasma propagates 
across the field by means of an E x B plasma drift. 


21418 (LA—8700-C, pp 82-84) Computational compact 
torus experiment. McNamara, B.; Eddleman, J.L.; Nash, 
J.K.; Shearer, J.W.; Turner, W.C. (Lawrence Livermore 
National Lab., CA). Mar 1981. NTIS, PC Al1/MF AOI1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The 2D (r, z, t) magnetohydrodynamic code, HAM, has 
been used to model the performance of the magnetized, coaxial 
plasma gun injecting a plasma ring in a copper flux conserving 
chamber, as used in the Beta-II experiment. The qualitative results 
of the calculation appear correct but a quantitative calibration of 
the numerical against the laboratory experiment remains to be done. 
Two principal defects are immediately evident in the laboratory: 
the code has no model of the sputtering of impuruties from the gun, 
and these appear to be important in providing energy losses from 
the plasma and enhancing the resistivity. The second defect of the 
simulation is that, being axisymmetric, it is unable to model MHD 
instabilities. 


21419 (LA—8700-C, pp 97-100) PS-1 spheromak experi- 
ment. Bruhns, H.; Chong, Y.P.; Oldenbaum, G.C.; Hart, 
G.W.; Hess, R.A. (Univ. of Maryland, College Park). Mar 
1981. NTIS, PC Al1/MF AO1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

A brief report on radiation, ohmic heating, and tilting and 
shifting is given. (MOW) 


21420 (LA—8700-C, pp 105-108) Compact torus configu- 
ration generated by a Rotating magnetic field: the rotamak. 
Hugrass, W.N.; Jones, I.R.; McKenna, K.F. (Flinders Univ. 
of South Australia, Bedford Park). Mar 1981. NTIS, PC 
Al1/MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 


21421 (LA—8700-C, pp 109-112) Experiments of sphero- 
mak and reversed field configuration in 2m theta pinch. Nogi, 
Y.; Shimamura, S.; Ogura, H.; Osanai, Y.; Saito, K.; Shiina, 
S.; Yoshimura, H. (Nihon Univ., Tokyo, Japan). Mar 1981. 
NTIS, PC Al1/MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Since the z-current produces the paramagnetic field near the 
electrodes, the spheromak formation is more difficult in the straight 
bias field. In order to help the reconnection at the coil ends, the 
cusp bias coils are added to both ends of the straight coil. Then the 
spheromak configuration is formed and the plasma is confined for 5 
to 10 ys. On the other hand, the RFC continues for about 30 ps in 
case of the straight bias field. The confinement time is limited by 
the rotational instability. Although the start time of the instability is 
not clear, the elongation of the plasma is detected in 15 to 20 ps 
after the RFC is formed. The period of the rotation is slightly dif- 
ferent every shot. Detailed study of the instability is being pursued. 


21422 (LA—8700-C, pp 119-123) Hydrodynamic confine- 
ment of thermonuclear plasmas: TRISOPS IIX. Wells, D.R.; 
Ziajka, P.; Tunstall, J.L. (Univ. of Miami, Coral Gables, 
FL). Mar 1981. NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Experiments on fusion reactions produced by adiabatic com- 
pression of plasma vortex structures are discussed. The TRISOPS 
machine at the University of Miami has been modified by improv- 
ing the preionization of the plasma and increasing the ring frequen- 
cy of the conical theta-pinch coils. It has been possible, with this 
modified machine, TRISOPS IIX, to obtain ion temperatures of 1 
keV before secondary magnetic compression and without any mag- 
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netic guide field. lon temperatures of over 6 keV are obtained with 
secondary magnetic compression fields of 30,000 G. The plasma 
pressure in both instances, must be balanced by hydrodynamic 
forces. Ion temperatures and densities were measured by three dif- 
ferent methods. All methods yield essentially the same results. The 
plasma was held in stable equilibrium for 100 secs and neutrons 
were produced fer 70 psecs. 


21423 (LA—8700-C, pp 124-129) Formation of the 
spheromak plasma by a slow magnetic induction scheme. 
Yamada, M.; Furth, H.P.; Heidbrink, W.; Janos, A.; Jardin, 
S.; Okabayashi, M.; Salberta, E.; Sinnis, J.; Wysocki, F. 
(Princeton Univ., NJ). Mar 1981. NTIS, PC Al1/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program, Los Alamos, 
NM, USA (2 Dec 1980). 

The feasibility and effectiveness of the quasistatic S-1 sphero- 
mak formation scheme has been verified experimentally. The resul- 
tant spheromak configuration lasts about 15 to 20 sec (< 100 tau/ 
sub Alf/), which is significantly long, since the classical magnetic 
diffusion time of the plasma (T/sub e/ = 20 eV) is expected to be 
of the same order (50 psec). Utilizing about 1/4 to ~ 1/3 of the 
flux change from the core, the maximum toroidal and poloidal 
plasma currents are found to be roughly 20 kA and 50 kA respec- 
tively. Larger experiments in the S-1 program are expected to pro- 
vide more detailed information on the MHD-stability and transport 
characteristics of the spheromak configuration. 


21424 (LA—8700-C, pp 165-168) Field line reconnection 
at the end of a field reversed theta pinch. Pietrzyk, Z.A. 
(Univ. of Washington, Seattle). Mar 1981. NTIS, PC Al1/ 
MF AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Simulations were made of field reversed theta pinches using 
2-dimensional Lagrangian MHD code. It has been observed that in 
initial densities lower than 10'*cm®, the field lines do not reconnect 
for several microseconds, if only classical transport coefficients are 
used. This is contradictory to experimental observations, which 
suggest that microinstabilities are present in 6-pinch plasmas at low 
density. 


21425 (LA—8700-C, pp 188-191) Trapping of reversed 
bias flux in a fast-rising theta pinch. Knox, S.O.; Meuth, H.; 
Ribe, F.L.; Sevillano, E. (Univ. of Washington, Seattle). 
Mar 1981. NTIS, PC Al1l1/MF AO1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Experimental results on trapping of reversed-bias magnetic 
flux in a fast theta-pinch, the high beta Q machine (HBQM), are 
reported. Both preionization and implosion phases have been stud- 
ied with measurements of the internal magnetic field, combined 
with excluded flux data and holographic interferometry. Reverse- 
field configurations with large values (> 0.8) of separatrix-to-coil 
ratio are produced. 


21426 (LA—8700-C, pp 200-203) Bumpy Z-Pinch. 
Jensen, T.H.; Chu, M.S. (General Atomic Co., San Diego, 
CA). Mar 1981. NTIS, PC All/MF AOl1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The Bumpy Z-Pinch is a compact torus-like configuration 
which may be easy to establish and maintain indefinitely. A simple 
version of the configuration is axisymmetric. It contains regions of 
closed and open field lines. In a region of closed field lines the to- 
pology is much like that of a tokamak; such regions of closed field 
lines link a region of open field lines around the axis of symmetry. 
Assuming that the plasma spontaneously maintains a Taylor equilib- 
rium, it is possible to establish and maintain indefinitely regions of 
closed field lines by driving an axial current through the plasma in 
the region of open field lines. The ratio between the total axial 
driven current and the total aximuthal current in a tokamak-like 
region of closed field lines may in principle be made arbitrarily 
small. 
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21427 (LA—8700-C, pp 204-207) Plasmak: its unique 
structure, the mantle. Koloc, P.M.; Ogden, J. (Prometheus 
II, Ltd., College Park, MD). Mar 1981. NTIS, PC All1/MF 
AOl. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

The simple Plasmak includes a toroidal plasma or Kernel 
plasma similar to the classical force free Spheromak. The region 
within the Mantle plasma including vacuum field and plasma ring is 
designated Kernel. The Kernel plasma is confined by the vertical 
field generated in a closely fitting, highly conducting ellipsoidal 
shell or Mantle within a gas blanket. This contrasts with other 
Spheromak and CT configurations (FRP, FRM, S-1) in which ex- 
ternal vertical field coils are used to confine the plasma. 


21428 (LA-UR—81-84) Nanosecond gating properties of 
proximity focused microchannel plate image _intensifiers. 
King, N.S.P.; Yates, G.J.; Jaramillo, S.A.; Noel, B.W.; 
Detch, J.L. Jr.; Ogle, J.W. (Los Alamos Scientific Lab., 
NM (USA); EG and G, Inc., Santa Barbara, CA (USA)). 
1981. Contract W-7405-ENG-36. 5p. (CONF-810613—1). 
NTIS, PC A02/MF AOl1. 

From Conference on lasers and electro-optics; Washington, 
DC, USA (10 Jun 1981). 

A study has been carried out to characterize the optical 
gating properties of MCP image intensifiers. Emphasis is placed on 
parameters relevant to gating speed and correlations between the 
applied electrical and resultant optical gates. 


21429 (LA-UR—81-1282) Multigigahertz beam diagnos- 
tics for laser fusion. Smith, R.C.; Hodson, E.K.; Carlson, 
R.L. (Los Alamos National Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 8p. (CONF-810429—7). NTIS, PC 
A02/MF AOlI. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

, A system to make ultra wideband measurements of fast laser 
pulses and their induced target interactions at a distance of approxi- 
mately 38 m from the target location is discussed. The system has 
demonstrated an overall bandwidth of 3 GHz with projected un- 
folding to 4 GHz. This system allows high resolution temporal his- 
tory diagnostics in a remote location providing high EMI and radi- 
ation immunity. 


21430 (NRL-MR—4437) Observation of spicules in x-ray 
emission from laser-irradiated targets. Herbst, M.J.; Whit- 
lock, R.R.; Young, F.C. (Naval Research Lab., Washington, 
DC (USA)). 15 May 1981. Contract AT01-77DP40042. 16p. 
NTIS, PC A02/MF AOl1. 

X-ray images of laser-irradiated solid targets show spicular 
structures in the blowoff plasma. Higher density is inferred in the 
structures, which seem to follow the fluid flow from the target. An 
explanation involving localized fast electron production is offered. 


21431 (NRL-MR—4491) Dynamics of laser-driven, abla- 
tively accelerated targets. Grun, J. (Naval Research Lab., 
Washington, DC (USA)). 8 May 1981. Contract ATOI- 
77DP40042. 91p. NTIS, PC A05/MF AOl1. 

The characteristics of ablation plasma from planar targets, 
driven by long Nd:glass laser pulses (4 nsec, < 10'* W/cm?*), and 
the velocity of the ablatively accelerated targets are experimentally 
studied. Ablation plasma diagnostics include arrays of time-of-flight 
ion collectors, plasma calorimeters, and ballistic pendula which di- 
rectly measure the plasma velocity, energy, and momentum. The 
ballistic pendula have been tested and calibrated in the experimental 
environment. A novel double-foil technique has been developed 
and used to study the velocity of the accelerated target. Using 
measurements of plasma energy. velocity, and momentum, we de- 
termine the scaling with irradiance and the absolute magnitudes of 
the ablation pressure, velocity and ablation depth (or mass ablation 
rate). 


21432 (PPPL—1775) Establishment of magnetic coordi- 
nates for a given magnetic field. Boozer, A.H. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Apr 1981. Contract 
AMO02-76CH03073. 10p. NTIS, PC A02/MF AOl. 
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A method is given for expressing the magnetic field strength 
in magnetic coordinates for a given field. This expression is central 
to the study of equilibrium, stability, and transport in asymmetric 
plasmas. 


21433 (SAND—81-0351C) Two-frame flash x-radiography 
system for the study of particle beam fusion-target implo- 
sions. Chang, J.; Fehl, D.L. (Sandia National Labs., Albu- 
querque, NM (USA)). 1981. Contract AC04-76DP00789. 
13p. (CONF-810540—3). NTIS, PC A02/MF AOlI. 

From 1. European conference on cineradiography with pho- 
tons or particles; Paris, France (19 May 1981). 

A two-frame flash x-radiography system has been developed 
for studying the implosion hydrodynamics of particle beam driven 
inertial confinement fusion targets. This system consists of two 
micro-point flash x-ray (FXR) cameras, and a space frame. The 
sources and cameras are arranged in pairs on the space frame to 
secure rigid registration of the sources with the cameras and to pro- 
vide ease of alignment with the target. The micropoint FXR 
sources have an output spectrum characteristic of a tungsten brems- 
strahlung source with an end point energy of 600 keV, a source in- 
tensity of 8 mRad at 46 cm, and a spot size of spproximately 100 
pm. A direct 4x magnification of a 3 mm gold target was achieved 
by using this source in a backlighting arrangement with an overall 
system resolution of 4 Ip/mm. This system has been used success- 
fully to observe relativistic electron beam driven ablative pusher 
target implosions. 


21434 (SAND—81-0803) Chemical erosion of graphite in 
a plasma environment. Ashby, C.I.H. (Sandia National Labs., 
Albuquerque, NM (USA)). May 1981. Contract AC04- 
76DP00789. 25p. NTIS, PC A02/MF AOI. 

In order to assess the applicability of graphite as a liner ma- 
terial in fusion devices it is necessary to obtain a quantitative esti- 
mate of erosion under projected device conditions. The following 
factors which may influence the rate of erosion have been identi- 
fied: type of graphite, energy of hydrogen, graphite temperature, 
electron bombardment enhancement of reactivity, isotope effects, 
and oxygen impurity. An assessment of the relative contributions of 
these factors to the total erosion of graphite under operating toka- 
mak conditions as exemplified by projected INTOR parameters is 
presented. Also, an analysis is given of what additional information 
is required before erosion rates can be accurately projected for 
fusion device conditions 


21435 (UCID—18830(Rey.1)) Railguns and plasma accel- 
erators: arc armatures, pulse power sources and US patents. 
Friedrich, O.M. Jr. (Lawrence Livermore National Lab., 
CA (USA)). Nov 1980. Contract W-7405-ENG-48. 48p. 
NTIS, PC A03/MF AOl1. 

Railguns and plasma accelerators have the potential for use 
in many basic and applied research projects, such as in creating 
high-pressures for equation-of-state studies and in impact fusion. A 
brief review of railguns and plasma accelerators with references is 
presented. Railgun performance is critically dependent on armature 
Operation. Plasma arc railgun armatures are addressed. Pulsed 
power supplies for multi-stage railguns are considered. This in- 
cludes brief comments on the compensated pulsed alternator, or 
compulsator, rotating machinery, and distributed energy sources for 
railguns. References are given at the end of each section. Appendix 
A contains a brief review of the US Patents on multi-staging tech- 
niques for electromagnetic accelerators, plasma propulsion devices, 
and electric guns 


21436 (UCRL—15351) Seismic analysis of the mirror 
fusion test facility shielding vault. Gabrielsen, B.L.; Tsai, K. 
(Scientific Service, Inc., Redwood City, CA (USA)). Apr 
1981. Contract W-7405-ENG-48. 105p. NTIS, PC A06/MF 
AOl. 

This report presents a seismic analysis of the vault in Build- 
ing 431 at Lawrence Livermore National Laboratory which houses 
the mirror Fusion Test Facility. The shielding vault structure is ap- 
proximately 120 ft long by 80 ft wide and is constructed of con- 
crete blocks approximately 7 x 7 x 7 ft. The north and south walls 
are approximately 53 ft high and the east wall is approximately 29 
ft high. These walls are supported on a monolithic concrete founda- 
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tion that surrounds a 21-ft deep open pit. Since the 53-ft walls ap- 
peared to present the greatest seismic problem they were the first 
investigated. 


21437 (UCRL—83522(Rey.1)) Alternate laser fusion driv- 
ers. Pleasance, L.D. (Lawrence Livermore National Lab., 
CA (USA)). Nov 1979. Contract W-7405-ENG-48. 26p. 
(CONF-791109—6(Rev.1)). NTIS, PC A03/MF A0O1. 

From 5. workshop on laser interaction; Rochester, NY, USA 
(5 Nov 1979). 

Over the past few years, several laser systems have been 
considered as possible laser fusion drivers. Recently, there has been 
an increasing effort to evaluate these systems in terms of a reactor 
driver application. The specifications for such a system have 
become firmer and generally more restrictive. Several of the prom- 
ising candidates such as the group VI laser, the metal vapor ex- 
cimers and some solid state lasers can be eliminated on the basis of 
inefficiency. New solid state systems may impact the long range de- 
velopment of a fusion driver. Of the short wavelength gas lasers, 
the KrF laser used in conjunction with Raman compression and 
pulse stacking techniques is the most promising approach. Efficien- 
cies approaching 10% may be possible with this system. While 
technically feasible, these approaches are complex and costly and 
are unsatisfying in an aethetic sense. A search for new lasers with 
more compelling features is still needed. 


21438 (UCRL—83597) Fabrication and testing of the 
NbsSn superconductor for High-Field Test Facility (HFTF). 
Spencer, C.; Adam, E.; Gregory, E.; Marancik, W.; Sanger, 
P.; Scanlan, R.; Cornish, D. (Airco Superconductors, Car- 
teret, NJ (USA); California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1979. Contract W-7405-ENG-48. 
5p. (CONF-791102—178). NTIS, PC A02/MF AOl1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A 5000 A-12 T fully stable NbsSn superconductor has to be 
produced for the insert magnet of the high-field test facility being 
built at Lawrence Livermore Laboratory. A process is described 
which permits the fabrication of long lengths of large fully trans- 
posed monolithic superconductors containing in excess of 100,000 
filaments of NbsSn. Measurements of critical current as a function 
of magnetic field and longitudinal strain on prototype samples are 
reported. 


21439 (UCRL—84023) Design of a stable tandem mirror 
with thermal barriers and A-cells (MFTF-B). Logan, B.G. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 2 Apr 1980. Contract W-7405-ENG-48. 10p. (CONF- 
800409—14). NTIS, PC A02/MF AOl1. 

From International conference on plasma physics; Nagoya, 
Japan (7 Apr 1980). 

self-consistent design is described for a large tandem 

mirror experiment (MFTF-B) proposed to be constructed at the 
Lawrence Livermore Laboratory. Neutral-beam injected yin-yang 
mirror cells at each end of a 40 meter long central cell, provide 
MHD stability for the configuration, as in the TMX experiment. 
The largest potential well confining center-cell ions is generated by 
ECRH in auxiliary mirror cells (A-cells) added beyond the outer 
yin-yang mirrors. The required ECRH power (= 1 MW) is mini- 
mized by use of thermal barriers installed at the local midplanes of 
each A-cell. In addition, the trapping of cold ions (n cold ~ n hot) 
in the local potential dips at the A-cell midplanes stabilize loss cone 
microstabilities. The impact of constraints imposed by neoclassical 
radial transport (resonant drifts), MHD stability (ballooning modes), 
and microstability (ion two-stream and loss cone modes) on the 
overall design will be assessed for the benefit of improving designs 
in future tandem mirrcr devices. 


21440 (UCRL—84297) X-ray diffraction properties and 
applications of layered synthetic microstructures in the 1 to 
10 angstrom region. Koppe!, L.; Barbee, T.W. Jr. (Lawrence 
Livermore National Lab., CA (USA); Stanford Univ., CA 
(USA). Center for Materials Research). 6 Aug 1980. Con- 
tract W-7405-ENG-48. Sp. (CONF-8008100—1). NTIS, PC 
A02/MF AOI. 

From International conference on x-ray processes and inner 
shell ionization; Glasgow, UK (25 Aug 1980). 
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Layered synthetic microstructures have been built and tested 
for use as medium-resolution x-ray diffraction monochromators, in 
the 1 to 10 angstrom wavelength region. They can be employed to 
good advantage in spectrometry and imaging instruments that are 
used to determine the nature of the x-ray emission of high-tempera- 
ture plasmas. When the micro-structures are used in spectrometers, 
we find that they gather much more light than natural crystals and 
are not troubled by high order diffraction response, yet have better 
spectral resolution than that provided by spectrometer channels 
formed by Ross filter or filter/fluorescer techniques. For use in 
imaging instruments such as the grazing-incidence reflection Kirk- 
patrick-Baez microscope, the microstructures provide high reflec- 
tivity at wavelengths shorter than the practical limit of total exter- 
nal reflection. We will present calibration data that describes the 
diffraction properties and piece-to-piece uniformity of microstruc- 
tures built especially for use in the 1 to 10 angstrom region. We 
will also describe in detail two instruments that will be used at the 
Shiva laser system to determine the spectral and spatial distribu- 
tions of x-rays radiated by inertial confinement fusion targets. 


21441 (UCRL—84452) Organization of graphic controls 
for a state of the art human interface. Speckert, G.C. (Law- 
rence Livermore National Lab., CA (USA)). 1980. Contract 
W-7405-ENG-48. 7p. (CONF-801049—4). NTIS, PC A02/ 
MF AOl. 

From 1980 international conference of cybernetics and sys- 
tems; Cambridge, MA, USA (8 Oct 1980). 

This paper describes a proposed control system organization, 
based on an existing design for the Lawrence Livermore National 
Laboratory's Mirror Fusion Test Facility (MFTF). The trend of 
improving traditional status (output) devices such as lamps, gauges, 
and other single function status displays by use of computer gener- 
ated color video displays in modern supervisory control environ- 
ments has been extended to include control (input) devices. For 
MFTF, the usual arrays of knobs, switches, and physical buttons 
have been almost entirely replaced by graphic images of buttons 
which are displayed on color monitors equipped with curved trans- 
parent touchsensors. The light touch of a finger brings the operator 
the desired set of controls, requests a particular status display, or 
issues a command to the system being controlled, while banks of 
status monitors dynamically display his changing world. Because 
the operator can only interact with a portion of the total controls at 
any one time, the organization of these controls is critical for opti- 
mization of the man-machine interface. 


21442 (UCRL—84821) Heavy-ion inertial fusion: initial 
survey of target gain curves for a range of beam input param- 
eters. Bangerter, R.O.; Mark, J.W.K.; Meeker, D.J.; Thies- 
sen, A.R. (Lawrence Livermore National Lab., CA (USA)). 
16 Oct 1980. Contract W-7405-ENG-48. 12p. (CONF- 
801119—S). NTIS, PC A02/MF AOl1. 

From 22. annual meeting of the division of plasma physics of 
the APS; San Diego, CA, USA (10 Nov 1980). 

An initial survey is made of target gain versus beam energy, 
power, focal radius, and ion range. This provides data for under- 
standing the trade-offs among accelerator designs. 


21443 (UCRL—84948) Free-electron laser-fusion drivers 
for inertial-confinement fusion. Schlitt, L.G. (Lawrence 
Livermore National Lab., CA (USA)). 1980. Contract W- 
7405-ENG-48. 16p. (CONF-800992—2). NTIS, PC A02/ 
MF AOl. 

From Joint DOE/DOD accelerator technology workshop; 
LaJolla, CA, USA (14 Sep 1980). 

The use of tapered wiggler, free electron lasers as drivers for 
inertial confinement fusion requires an electron beam source which 
must meet specific and stringent requirements. The characteristics 
of ICF targets are combined with those of the free electron laser to 
obtain a general set of requirements and to define parameter tra- 
deoffs. In particular, low beam emittance is essential to the system. 
A conceptual point design of an ICF-FEL driver is discussed. 


21444 (UCRL—85690) Summary of US compact torus 
experiments. Hartman, C.W. (Lawrence Livermore National 
Lab., CA (USA)). 11 Mar 1981. Contract W-7405-ENG-48. 
22p. (CONF-810364—1). NTIS, PC A02/MF AO1. 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


From International school of fusion reactor technology's 
course On unconventional approaches to fusion; Erice, Italy (16 
Mar 1981). 

During the past several years a rapid increase has occurred 
in compact torus (CT) research in the United States, reflecting re- 
newed interest in this simplified reactor consequences of this con- 
figuration. This paper reviews early approaches to CT formation 
and results and summarizes present experimental studies. Recent ex- 
periments have demonstrated a number of macroscopic aspects of 
the CT, including the conditions under which a macroscopically 
stable CT can be formed and maintained. Scaling experiments and 
more detailed studies of plasma transport in progress are discussed 
along with experiments under construction. 


21445 (UCRL—85827) Formation and control of plasma 
potentials in TMX upgrade. Simonen, T.C.; Orzechowski, 
T.J.; Porkolab, M.; Stallard, B.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 6 May 1981. Con- 
tract W-7405-ENG-48. 24p. (CONF-810511—3). NTIS, PC 
A02/MF AOl. 

From Workshop on potential formation and control in 
bumpy tori and mirrors; Oak Ridge, TN, USA (11 May 1981). 

The methods to be employed to form and control plasma po- 
tentials in the TMX Upgrade tandem mirror with thermal barriers 
are described. ECRH-generated mirror -confined electron plasmas 
are used to establish a negative potential region to isolate the end- 
plug and central-cell celectrons. This thermal isolation will allow a 
higher end-plug electron temperature and an increased central-cell 
confining potential. Improved axial central-cell ion confinement re- 
sults since higher temperature central-cell ions can be confined. 
This paper describes: (1) calculations of the sensitivity of barrier 
formation to vacuum conditions and to the presence of impurities in 
the neutral beams, (2) calculations of microwave penetration and 
absorption used to design the ECRH system, and (3) techniques to 
limit electron runaway to high energies by localized microwave 
beams and by relativistic detuning. 


21446 Filamentation instability in heavy ion beams. 
Brueckner, K.A.; Metzler, N.; Janda, R. (Department of 
Physics, University of California, San Diego, La Jolla, Cali- 
fornia 92093). DE-AT03-77DP401. Physics of Fluids, The ; 
24: No. 5, 964-969(May 1981). 

The filamentation instability for a focused heavy ion beam is 
analyzed with a particle simulation code. Appreciable growth is 
prevented by high plasma conductivity and by the nonlinear orbit 
mixing characteristic of the simulation code. 


21447 Diverted plasma reversed field pinch. Manheimer, 
W. (Plasma Theory Branch, Naval Research Laboratory, 
Washington, D.C. 20375). Physics of Fluids, The ; 24: No. 5, 
986-987(May 1981). 

This note proposes a poloidal divertor as a method of reduc- 
ing the strong plasma-wall interaction inherent in a reversed field 
pinch. 


21448 Optical ray retracing of Brillouin backscatter from 
a nonisothermal plasma. Lehmberg, R.H.; Tripathi, V.K.; 
Liu, C.S. (Naval Research Laboratory, Washington, D.C. 
20375). Physics of Fluids, The ; 24: No. 4, 703-707(Apr 1981). 

The optical ray retracing of stimulated Brillouin backscatter 
from a laser fusion plasma has been studied, including the effects of 
density gradient and flow velocity and allowing the acoustic wave 
to be weakly damped. The pump is comprised of two plane uni- 
form beams propagating at some angle with respect to each other, 
producing an interference pattern that behaves as an active grating 
for the scattered radiation. When the convective loss due to plasma 
inhomogeneity is small, Bragg diffraction of the scattered radiation 
results in the reproduction of the same transverse spatial structure 
as the pump, i.e., the two beams are retraced. However, when the 
convective loss dominates, the Bragg diffraction is severely affected 
and the scattered radiation no longer reproduces both beams of the 
pump with equal intensities or in the correct backward directions. 
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21449 Magnetohydrodynamic behavior of thermonuclear 
fuel in a preconditioned electron beam imploded target. Lin- 
demuth, I.R.; Widner, M.M. (Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). W-7405-ENG-48. 
Physics of Fluids, The ; 24: No. 4, 746-753(Apr 1981). 

Two-dimensional magnetohydrodynamic numerical calcula- 
tions have been performed to study the fuel behavior of a precondi- 
tioned relativistic electron beam target in which, experimentally, a 
portion of the beam current prepulse entered the target to provide 
fuel preheat and magneto-thermoinsulation. The 
magnetohydrodynamic plasma model used includes radiation, ther- 
mal conduction, ionization, and_ resistive diffusion. The 
magnetohydrodynamic partial differential equations are solved by a 
computer code employing implicit finite-difference methods. The 
fuel is shown to develop counter-streaming vortices during the im- 
plosion phase. The computed neutron yield is in reasonable agree- 
ment with the experimental value, suggesting the origin of the neu- 
trons to be thermonuclear. The effect of both magneto-thermoinsu- 
lation and preheat is examined. 


21450 CO, laser-driven high-density implosion experi- 
ments, Tan, T.H.; McCall, G.H.; Kopp, R.; Ganley, T.; van 
Hulsteyn, D.; Hauer, A.; Williams, A.; Mitchell, K.; Ladish, 
J.S.; Giovanielli, D.; Linnebur, E.; Fries, R.J. (Los Alamos 
Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Physics of Fluids, The ; 24: No. 4, 754- 
758(Apr 1981). 

Glass microballoons, coated with various thicknesses of plas- 
tic ablator and filled with deuterium-tritium gas mixtures, were irra- 
diated with the eight-beam Helios CO: laser. Neutron yield, fuel 
temperature, compressed fuel density, and implosion time were 
measured as functions of ablator thickness. Hydrodynamic efficien- 
cy and preheating of these targets were estimated. Transition from 
fuel conditions characteristic of earlier exploding pusher experi- 
ments to those characteristic of a more nearly isentropic mode of 
implosion is illustrated. Fuel densities above 2 g/cm* were 
achieved. 


21451 Hot-electron production and resonance absorption 
of laser light in the shock-front targets. Kolodner, P.; Yab- 
lonovitch, E. (Gordon McKay Laboratory, Harvard Uni- 
versity, Cambridge, Massachusetts 02138). DE-AC02- 
76DP4001. Physics of Fluids, The ; 24: No. 4, 759-773(Apr 
1981). 

Laser targets, created by fast optical breakdown of shock 
fronts produced in an electrothermal shock tube filled with D2 or 
Hy, have been used for studies of resonance absorption of COs laser 
light. In these targets, the critical-surface density-gradient vector 
always points along the shock-tube axis, leading to reproducible 
hot-electron emission by plasma wave breaking. The angular distri- 
bution and energy spectrum of this emission have been studied. For 
200 psec risetime laser pulses, the measured scaling of hot-electron 
temperature with laser pulse energy agrees with predictions of 
models of profile steepening by the ponderomotive force of the 
laser light. For 20 psec risetime laser pulses, the results are consist- 
ent with a model in which the detected electron emission is domi- 
nated by a chirped” monoenergetic burst lasting only 1 to 2 psec. 
In this model, the electron energy spectrum is due to the integrated 
temporal variation of the enery of the burst, and the hot-electron 
temperature is practically independent of laser pulse energy. 


21452 Plasma-breakdown retropulse isolators for the in- 
frared. Figueira, J.F.; Czuchlewski, S.J.; Phipps, C.R. Jr.; 
Thomas, S.J. (University of California, Los Alamos Scientif- 
ic Laboratory, P.O. Box 1663, Los Alamos, New Mexico 
87545). Applied Optics ; 20: No. 5, 838-841(1 Mar 1981). 

The design and performance of a passive plasma isolator for 
suppressing retropulses in high-power CO, laser-fusion systems are 
described. The device uses a gas-filled spatial filter designed to pro- 
duce a plasma at the focal plane iris. General design criteria for 
these isolators are discussed. and the performance of a specific iso- 
lator is evaluated. For the unit tested, retropulse attenuation of 33 
dB for focal plane intensities of 1.5 TW/cm? have been demonstrat- 
ed 
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21453 Magnetically insulated plasma sheath in coaxial 
transmission lines with an external magnetic field. Mostrom, 
M.A.; Jones, M.E.; Thode, L.E. (Intense Particle Beam 
Theory Group, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). W-7405-ENG.36. Journal of 
Applied Physics ; 52: No. 3, 1266-1268(Mar 1981). 

A relativistic Brillouin flow equilibrium model is assumed 
for the plasma sheath and a cylindrical analytic solution including a 
uniform external magnetic field is obtained. A free parameter ap- 
pearing in all previous magnetic insulation theories is shown to be 
accurately determined by maximizing the transmitted power flow. 
The theory is supported by particle-in-cell simulations. 


21454 Moment of truth nears for fusion power. Simmons, 
H.T. SciQuest ; 53: No. 7, 16-20(Sep 1980). 

The historical development of the tokamak concept is de- 
scribed. The research programs of Oak Ridge, Livermore, and 
Princeton Laboratories are discussed. The possibilities of a fusion- 
fission hybrid are also described. (MOW) 


21455 Potential use of nuclear pumped lasers as fusion 
drivers. Miley, G.H.; Greenspan, E.; Gilligan, J. (Illinois 
Univ., Urbana (USA). Fusion Studies Lab.). Atomkernener- 
gie/Kerntechnik ; 36: No. 3, 182-187(1980). (CONF-800446— 
). 


From 2. international conference on emerging nuclear 
energy systems; Lausanne, Switzerland (8 Apr 1980). 

Recent progress in the development of an energy-storage 
type nuclear pumped laser (NPL) suitable for laser fusion feedback 
applications is briefly noted. Then, the use of NPLs in fusion-fis- 
sion-hybrid systems is presented and analyzed from an energetic 
point of view. Unique hybrid blanket concepts are proposed that 
enable approx. 3 fissions in the laser medium per fusion neutron 
while still providing approx. 2 fissile atoms per fusion neutron. 
Such designs would enable use of a very low gain fusion device as 
the driver. 


21456 Considerations for inertial confinement fusion re- 
actor design. Booth, L.A. (Los Alamos Scientific Lab., NM 
(USA)). Atomkernenergie/Kerntechnik 36: No. 3, 211- 
212(1980). (CONF-800446—). 

From 2. international conference on emerging nuclear 
energy systems; Lausanne, Switzerland (8 Apr 1980). 

The important reactor design consideration is protection of 
the cavity wall from x-ray and ion debris output from repeated mi- 
croexplosions. The effects of these energy forms are discussed and 
various reactor concepts to accommodate these effects are present- 
ed. Reactor wall protection concepts include solid-wall sacrificial 
liners, magnetic deflection of ion debris, gas-filled cavity, and lith- 
ium fluid wall. An evaluation of the applicability of these concepts 
for laser, light-ion, and heavy-ion-beam drivers is made. 


21457 Status report on TFTR. Reardon, P.J. (Princeton 
Univ., NJ). pp 367-387 of Application of cryogenic technol- 
ogy. Volume 7. Flushing, NY; Scholium International, Inc. 
(1978). 

From Cryogenic Society of America meeting; Chicago, IL, 
USA (17 May 1978). 

The primary objectives of the Toroidal Fusion Test Reactor 
(TFTR) are the generation and confinement of 5 to 10 keV reactor- 
grade plasmas in a tokamak magnetic field configuration and the 
production of fusion energy on a pulsed basis. The TFTR will be 
used to study the physics of burning plasmas and the engineering 
aspects of a D-T burning tokamak operator with reactor-level 
plasma conditions. The present paper reviews the TFTR program 
with consideration given to primary functions, design requirements, 
and major engineering features. 
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REFER ALSO TO CITATION(S) 20144, 20347 


21458 (CONF-810542—1) Application of multiple-objec- 
tive programming to the evaluation of sewage-sludge-disposal 
alternatives. Perlack, R.D.; Willis, C.E. (Oak Ridge Nation- 
al Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 13p. 
NTIS, PC A02/MF AOl1. 

From Joint meeting of the Institute of management Sciences 
and Operations Research Society; Toronto, Canada (6 May 1981). 

Generating techniques were used to solve the non-inferior 
solution space to Boston's sewage sludge disposal problem, where 
economic benefits, environmental impact, and risk were considered 
the non-commensurable objectives. Cluster analysis was used to 
prune this non-inferior set. 


21459 (DOE/AD—0010/14) Selected DOE headquarters 
publications, October 1979. (Department of Energy, Wash- 
ington, DC (USA). Energy Library). Mar 1981. 102p. 
NTIS, PC A06/MF AOl1. 

A cumulative listing of DOE headquarters publications 
issued since October 1979 is provided along with an index of title 
keywords. Three types of headquarters publications have been in- 
cluded: publications dealing mainly with program and policy that 
are attributed to and issued by headquarters organizations; reports 
prepared by contractors (and published by DOE headquarters) to 
describe research and development work they have performed for 
the department; and environmental development plans, environmen- 
tal impact statements, and environmental readiness documents. 
Availabilities of documents are given. (GHT) 


21460 (DOE/MA—0001) DOE uniform reporting system 
for Federal assistance (grants and cooperative agreements): 
guidelines. (USDOE Assistant Secretary for Management 
and Administration, Washington, DC). Apr 1981. 69p. 
NTIS, PC A04/MF AOl1. 

These guidelines establish a uniform reporting system (URS) 
for grants and cooperative agreements. The purpose is to simplify 
reporting requirements, standardize reporting, and ensure that no 
assistance recipient submits more reports than needed to achieve ac- 
countability for public funds. This system replaces the many report- 
ing procedures previously imposed by DOE component organiza- 
tions. Uniform terminology and data elements will minimize ambi- 
guity of meaning and intent. A glossary of terms is provided. A 
checklist is used to identify all reporting requirements at the time of 
award. The recipient is encouraged to discuss the requirements 
before the time of award in order to ensure that they are appropri- 
ate. The Guidelines describe planning forms which can be included 
in the Federal assistance application or proposal to present the 
planned approach and desired results. Flexibility has been built into 
the system to ensure that the information requested is relative to 
the activity performed. A recipient of Federal assistance submits in- 
formation only once in each reporting period. The reporting system 
provides recipients with a formal method for identifying problems, 
including those originated by the Federal government. For pur- 
poses of illustration, a hypothetical project - partially funded by 
DOE under a cooperative agreement - using all the Program Man- 
agement forms is presented in Part II, Program Management. Part 
III, Technical Information uses a research grant to illustrate Tech- 
nical Reporting. Appendix B provides a complete example of the 
reporting requirements on a research grant. 


21461 (DOE/MA—0003) Management of Government 
property in the possession of off-site contractors (DOE-PMR 
109-60). (USDOE Assistant Secretary for Management and 
Administration, Washington, DC). Apr 1981. 28p. NTIS, 
PC A03/MF AOI. 

This handbook contains Part 109-60 of the Department of 
Energy Property Management Regulations (DOE-PMR) (41 CFR 
Chapter 109) and is published to facilitate providing this portion of 
the DOE-PMR’s to Department of Energy (DOE) off-site contrac- 
tors. This Part 109-60 sets forth the minimum requirements to be 
observed by off-site contractors in establishing and maintaining con- 
trol over Government property provided pursuant to a contract 
with DOE. The contract clauses of the DOE Procurement Regula- 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics And Computers 


tions incorporate Part 109-60 by reference in all off-site contracts in 
which Government property is provided. 


21462 (UCRL—53140) Energy futures to provide a con- 
text for energy R and D. Werth, G.C.; Rubin, B.; Heckman, 
R.A.; Dorn, D.W.; Anderson, C.J.; Bell, R.B. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). 21 Apr 1981. Contract W-7405-ENG-48. 55p. NTIS, 
PC A04/MF AO1. 

Constant evolution of this nation’s views about energy poses 
many concerns for organizations carrying out energy R and D. 
Managers of such organizations need a context for assessing this 
evolution so they may judge the possible roles for research. Recog- 
nizing the need to develop strategic plans that are robust against all 
reasonable possibilities, we at the Lawrence Livermore National 
Laboratory have tackled the problem by examining the research 
implications of three radically different scenarios - low productivity 
and economic growth (the present trend), oil disruption (a distinct 
possibility), and an optimistic future in which the U.S. restores its 
economic strength and leadership. This work, done over the last 
year to provide a context for our management, is now made availa- 
ble to others. 


21463 Department of Energy: Privacy Act; records main- 
tained on individuals. Federal Register (Washington, D.C.) ; 
45: No. 181, 61576-61586(16 Sep 1980). 

These regulations establish procedures for the administration 
of the Privacy Act of 1974 by the Department of Energy (DOE). 
Included are standards of conduct for DOE employees under the 
Privacy Act, procedures by which individuals may exercise their 
Privacy Act rights with regard to DOE systems of records, condi- 
tions of disclosure for DOE records subject to the Privacy Act, 
and provisions regarding the establishment and maintenance of 
DOE systems of records. These regulations were published in pro- 
posed form on May 27, 1980, at 45 FR35764. A detailed discussion 
of the content and provisions of the regulations, as well as the rela- 
tionship of the regulations to the Privacy Act regulations of DOE's 
predecessor agencies (the Federal Energy Administration, the 
Energy Research and Development Administration, and the Feder- 
al Power Commission), was included in the preamble to the pro- 
posed regulation. These regulations supersede the Privacy Act reg- 
ulations of the predecessor agencies of the DOE, the Federal 
Energy Administration (FEA) and the Energy Research and De- 
velopment Administration (ERDA), which were published at 10 
CFR Part 206 and 10 CFR Part 708, respectively. The effective 
date was October 16, 1980. 
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21464 (ANL/EES-TM—126) Guide to IDAP, Version 2: 
an interactive decision analysis procedure. Jusko, M.J.; Whit- 
field, R.G. (Argonne National Lab., IL (USA)). Nov 1980. 
Contract W-31-109-ENG-38. 206p. NTIS, PC A10/MF 
AOl. 

This document is intended to serve as both a programmer's 
and user's guide to the current version of the IDAP; and to prompt 
interested individuals into making suggestions for the future devel- 
opment of IDAP. The majority of the sections pertain to the main 
IDA program rather than to the IDAIN procedure. A brief discus- 
sion is presented of the theory of decision analysis. The aspects of 
decision analysis that are relevant to the IDAP are discussed. A 
complete list and description of the commands used in the IDAP 
program is provided and, including three complete examples. This 
section may be considered a user's guide to the IDAP. The 
programmer's guide to the IDAP discusses the various technical as- 
pects of the programs, and may be skipped by users not involved 
with programming the IDAP. A list of the error messages generat- 
ed by the IDAP is presented. As the program is developed, error 
handling and messages will improve. 


21465 (CONF-810415—11) Standard Fortran. Marshall, 
N.H. (EG and G Idaho, Inc., Idaho Falls (USA)). 1981. 
Contract AC07-761D01570. 36p. NTIS, PC A03/MF AOl1. 
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From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

Because of its vast software investment in Fortran programs, 
the nuclear community has an inherent interest in the evolution of 
Fortran. This paper reviews the impact of the new Fortran 77 
standard and discusses the projected changes which can be expect- 
ed in the future. 


21466 (DOE/ER/05126—T1) Network communications 
for a National Computational Facility: a report to the NSF 
subcommittee. MacDonald, W.M. (Maryland Univ., College 
Park (USA). Dept. of Physics and Astronomy). 1981. Con- 
tract AS05-76ER05126. 12p. (ORO—5126-129). NTIS, PC 
A02/MF AOI. 

The use of an existing public network to provide access to a 
national computational facility from terminals at numerous sites 
throughout the country and to permit computer to computer oper- 
ations is considered. At present, two public networks are available, 
GE's Telenet and Tymnet operated by TYMSHARE. Telenet 
offers significant advantages over Tymnet, and the facilities it offers 
are the basis of the dicussion. (GHT) 


21467 (DOE/ER/10769—1) Toward precise solution of 
one-dimensional velocity inverse problems. Gray, S.; Hagin, 
F. (Denver Univ., CO (USA). Dept. of Mathematics; Gen- 
eral Motors Inst., Flint, MI (USA)). 1980. Contract AC02- 
80ER 10769. 22p. NTIS, PC A02/MF AOl1. 

A family of one-dimensional inverse problems are considered 
with the goal of reconstructing velocity profiles to reasonably high 
accuracy. The travel-time variable change is used together with an 
iteration scheme to produce an effective algorithm for computation. 
Under modest assumptions the scheme is shown to be convergent. 


21468 (EGG—1183-4203) OMSI Pascal-1 for ROM ap- 
plications. Sander, J.E. (EG and G, Inc., San Ramon, CA 
(USA). Energy Measurements Group). 27 Apr 1981. Con- 
tract ACO8-76NV01183. 27p. NTIS, PC A03/MF AOI. 

A technique is described for developing code in the OMSI 
Pascal-1 programming language which will execute successfully in 
read-only memory (ROM). Along with the capability of executing 
Pascal code in ROM, the technique also provides one with the ad- 
vantage of being able to write stand-alone, microcomputer-based 
software in a high-level language. The information in this report is 
based on the author's experience with a microcomputer-based 
system developed for the Nuclear Test Program at the Lawrence 
Livermore National Laboratory (LLNL). This system, known as 
the Downhole Monitor Acquisition Unit (DHMAU) System, ex- 
ecutes OMSI Pascal-! code residing in erasable programmable read- 
only memory (EPROM). The DHMAU System is a data acquisi- 
tion system which controls and monitors Electronic Pinex (El 
Pinex) cameras used in nuclear test experiments. The software is 
written in OSMI Pascal-1 V1.2C, and is compiled and linked under 
the DEC RT-11 operating system. This software, a simple operat- 
ing system in itself, executes in a stand-alone configuration. The 
hardware consists of a DEC LSI-11/23 processor, 16K of ROM, 
16K of core memory, and a DEC VT100 terminal. The system is 
designed to operate in a field environment at the Nevada Test site 
and to provide critical event-related information. Appended to the 
report are the text and illustrations prepared by the author for slide 
presentation of the salient features of the described technique. 


21469 (LA—8642-M) HYDROX: a one-dimensional La- 
grangian hydrodynamics code. Shaw, M.S.; Straub, G.K. 
(Los Alamos Scientific Lab., NM (USA)). Mar 1981. Con- 
tract W-7405-ENG-36. 358p. NTIS, PC A16/MF AOl1. 
HYDROX is a one-dimensional Lagrangian hydrodynamics 
computer code written in FORTRAN for the solution of problems 
with plane, cylindrical, or spherical symmetry. A user may request 
automatic problem zoning, rezoning, and automatic time step con- 
trols. Equation-of-state libraries for HOM and SESAME are availa- 
ble. Input to HYDROX is by way of NAMELIST and output may 
be sent to several different disk files, including a file that is directly 
readable by the interactive graphics code GAS. A restart capability 
is also provided. This document is intended to serve as more than 
just a manual for problem setup; information has been included on 
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the derivation of and differencing schemes for the equation of 
motion, detailed notes on each subroutine, sample problems, and 
HMLB and SESAME equation-of-state libraries. 


21470 (LA—8737-MS) EOSSCAN: a program to display 
equation-of-state data. Bennett, B.I. (Los Alamos Scientific 
Lab., NM (USA)). Mar 1981. Contract W-7405-ENG-36. 
14p. NTIS, PC A02/MF AOI. 

ECOSSCAN is a program to interactively computer various 
equation-of-state quantities from either the Los Alamos tabular li- 
brary SESAME or from a variety of analytic formulae commonly 
used by Lawrence Livermore Laboratory. The results can be pre- 
sented as printed output, or the program will generate a set of data 
files that can be manipulated and graphically displayed by several 
utility programs provided by Los Alamos National Laboratory 
Group T-4. 


21471 (LBL—12412) Effect of target applications on the 
design of database machines. Hawthorn, P. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1981. Contract W-7405- 
ENG-48. 32p. (CONF-810467—1). NTIS, PC A03/MF 
AOl. 

From SIGMODE international conference on management 
of data; Ann Arbor, MJ, USA (29 Apr 1981). 

Specialized, single function processors can be built to be 
faster and cheaper than general purpose processors. Most database 
machines use such special purpose processors to manipulate data, 
with a general purpose managing processor to control the special 
purpose processors and perform utility functions. In this paper, the 
organization and use of these data manipulation processors is ex- 
plored. Database machines are classified into single data manipula- 
tion processor systems, multiple disk-associated data manipulation 
processor systems, and multiple cache-associated processor systems. 
Examples of actual database machines are given for each category. 
Application types are classified into business, bibliographic search, 
and statistical analysis systems. A metric is developed to compare 
the performance of the categories of database machines with re- 
spect to the application types. Database machine performance for 
each category of database machines is compared for each type of 
application. It is shown that single processor systems are best for 
business applications; that disk-based multiple processor systems are 
best for statistical analysis applications. Therefore, the design of the 
organization of data manipulation processors is shown to be appli- 
cation-dependent. 


21472 (ORNL/TM—7383) User's guide to the TCSTKF 
software library: a graphics library for emulation of TEK- 
TRONIX display images in. TKF disk files. Gray, W.H.; 
Burris, R.D. (Oak Ridge National Lab., TN (USA)). Nov 
1980. Contract W-7405-ENG-26. 56p. NTIS, PC E03/MF 
$3.50. 

Includes 2 sheets of 48x reduction microfiche. 

This report documents the user-level subroutines of the 
TCSTKF software library for the Oak Ridge National Laboratory 
(ORNL) Fusion Energy Division (FED) DECsystem-10. The 
TCSTKF graphics library was written and is maintained so that 
large-production computer programs can access a small, efficient 
graphics library and produce device-independent graphics files. 
This library is presented as an alternative to the larger graphics 
software libraries, such as DISSPLA. The main external difference 
between this software and the TCSTEK software library is that the 
TCSTKF software will created .TKF formatted intermediate plot 
data files, as well as producing display images on the screen of a 
Tektronix 4000 series storage tube terminal. These intermediate plot 
data files can be subsequently postprocessed into report-quality 
images on a variety of other graphics devices at ORNL. 


21473 (SAND—80-2464) Library implementation of pro- 
grammed requests for TSX/TSX-Plus. Bourgeois, N.A. Jr. 
(Sandia National Labs., Albuquerque, NM (USA)). Apr 
1981. Contract AC04-76DP00789. 8p. NTIS, PC A02/MF 
AOl. 

A library of FORTRAN callable subroutines tha! implement 
EMTs provided by TSX/TSX-Plus is described. Calling sequences, 
library building procedures, and source codes are given. 
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21474 (SAND—81-0455C) Status report on the CPA con- 
jecture. Simmons, G.J. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1981. Contract AC04-76DP00789. 15p. 
(CONF-810363—1). NTIS, PC A02/MF AO1. 

From 12. Southeastern conference on combinatories, graph 
theory and computing; Baton Rouge, LA, USA (2 Mar 1981). 

The CPA (Castagna, Prins, and Alspach) conjecture asserts 
that the generalized Petersen graph G(n,k) is Hamiltonian if and 
only if G(n,k) is approximately unequal to G(n,2) where n is identi- 
cal with 5 mod 6 and n is unequal to 2k = 41,1 > 1. A new tech- 
nique for constructing Hamilton paths in G(n,k) is reported here 
and used to rederive the various earlier results of Roberison, 
Bondy, Simmons, and Slater very succinctly. The method has also 
been used to show that the CPA conjecture holds for all k = 35. 


21475 (UCID—18994) Army EM modeling studies. Be- 
vensee, R.M.; Burke, G.J.; Dudley, D.G.; Miller, E.K. 
(Lawrence Livermore National Lab., CA (USA)). Jan 1981. 
Contract W-7405-ENG-48. 136p. NTIS, PC A0O7/MF AOl. 

This report documents the results of a brief study performed 
by Lawrence Livermore National Laboratory for the Communica- 
tions Systems Center of the US Army Communications R and D 
Command, Fort Monmonth, NJ, to perform a technology assess- 
ment in the area of electromagnetic numerical modeling as it ap- 
plies to antennas mounted on, or close to, complex metal structures 
with dimensions in the order of a wavelength. The specific tasks 
involved in this study were to: (1) develop a technology assessment 
for electromagnetic modeling; (2) assess any known new theoretical 
concepts; (3) list known computer codes and their current status; 
and (4) develop a research plan. Included in the main body of the 
report are an introduction to modeling needs of Army applications, 
a discussion of the code-evaluation methodology that was used, a 
brief survey of generic code types considered, a survey of model- 
ing-research opportunities, and a proposed research plan for satisfy- 
ing Army requirements. The various Appendices provide more de- 
tailed information in support of the various topics covered in the 
report proper. 


21476 (UCID—19032) TRIX-80 editing system: a produc- 
tion aid for engineering drawings. Hoover, C.D. III. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 8 
May 1981. Contract W-7405-ENG-48. 39p. NTIS, PC A03/ 
MF AOI. 

This report describes a new text-editing system called TRIX- 
80, which may be used for the production of text for engineering 
drawings or for other text applications. The text-editing system 
provides enhanced reproduction quality for drawing text and pro- 
vides increased productivity through rapid text entry and correc- 
tion. All available editing commands are documented and examples 
for the technical and engineering user are included. 


21477 (UCRL—15331) Praxis language reference manual. 
Evans, A. Jr.; Morgan, C.R.; Greenwood, J.R.; Zarnstorff, 
M.C.; Williams, G.J.; Killian, E.A.; Walker, J.H. (Bolt, Ber- 
anek and Newman, Inc., Cambridge, MA (USA)). Jan 1981. 
Contract W-7405-ENG-48. 327p. NTIS, PC A15/MF AOl. 

A language reference manual for the programming language 
Praxis is presented. The document contains the specifications that 
must be met by any compiler for the language. 


21478 (UCRL—15335) Praxis compiler internals. Evans, 
A. Jr. (Bolt, Beranek and Newman, Inc., Cambridge, MA 
(USA)). Jan 1981. Contract W-7405-ENG-48. 92p. NTIS, 
PC A05/MF AOl1. 

Praxis is a high level machine-oriented algebraic computer 
language, designed by Bolt Beranek and Newman, Inc. (BBN) and 
intended for such applications as process control, communications, 
and system programming in general. Under contract to Lawrence 
Livermore National Laboratories (LLNL), BBN has implemented 
the following three compilers for Praxis: a VAX compiler, running 
on VAX and producing VAX code; a PDP-11 compiler, running 
on the PDP-11 and producing code for that machine; and a cross 
compiler, running on VAX and producing code for the PDP-11. 
The compilers are written in Praxis and so compile themselves. 
Further, most of the code is common to the three compilers. This 
document describes the internal operation of the compilers. The 
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emphasis is on the major data bases and interfaces with little discus- 
sion of the details of algorithms, since the latter can readily be de- 
duced from study of the listings providing that the data being ma- 
nipulated are understood. The purpose of this document is to pro- 
vide enough information to a maintenance staff that does not in- 
clude the initial implementors so that they can maintain the compil- 
er and make modifications as requirements change. 


21479 (UCRL—83546) Optical printing in computer ani- 
mation. Max, N.L.; Blunden, J.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 May 1980. Con- 
tract W-7405-ENG-48. 8p. (CONF-800720—3). NTIS, PC 
A02/MF AOI. 

From Conference of the Association for Computing Machin- 
ery, special interest group for graphics; Seattle, WA, USA (14 Jul 
1980). 

The optical printer can be considered as an optical analog 
computer, which can perform geometric transformations and simple 
arithmetic operations on pictures very efficiently. The principles of 
operation of the printer are explained, and many of its applications 
to computer animation are listed and discussed briefly. Two tech- 
niques are discussed in detail: the use of high contrast masks to sup- 
press the bright spots where two lines of differen: colors cross, and 
the use of continuous tone masks and multiple exposures to create 
realistic transparency at low cost. 


21480 Young—tableau methods for Kronecker products 
of representations of the classical groups. Fischler, M. (Fermi 
National Accelerator Laboratory, Batavia, Illinois 60510). 
Journal of Mathematical Physics (New York) ; 22: No. 4, 637- 
648(Apr 1981). 

Diagrammatic methods for decomposing Kronecker prod- 
ucts of arbitrary representations of any of the classical groups are 
presented. For convenience, efficient ways of computing the dimen- 
sions and quadratic Casimir’s C2(R) are also given. These methods 
seem more useful for hand calculations than the method of Schur 
functions (or characteristic polynomials). An appendix presents the 
Kronecker products for any two representations of dimension < or 
= 100. 


21481 Collocation approximation to eigenvalues of an or- 
dinary differential equation: numerical illustrations. de Boor, 
C.; Swartz, B. (Mathematics Research Center, University of 
Wisconsin-Madison, 610 Walnut Street, Madison, Wisconsin 
53706). W-7405-ENG.36. Mathematics of Computation ; 36: 
No. 153, 1-19(Jan 1981). 

We display the numerical results associated with the colloca- 
tion of three eigenvalue problems using from one to four Gauss 
points per partition interval in order to document the sharpness of 
the error bounds we have previously obtained. The ordinary differ- 
ential operators involved are real with constant coefficients; two of 
the problems have an eigenvalue whose ascent exceeds one. We 
propose an explanation for the observed manner in which a set of 
simple approximate eigenvalues can approach a single multiple ei- 
genvalue. 


21482 Local piecewise polynomial projection methods for 
an O.D.E. which give high-order convergence at knots. de 
Boor, C.; Swartz, B. (Mathematics Research Center, Uni- 
versity of Wisconsin-Madison, 610 Walnut Street, Madison, 
Wisconsin 53706). W-7405-ENG.36. Mathematics of Compu- 
tation ; 36: No. 153, 21-33(Jan 1981). 

Local projection methods which yield C/sup( m/-1) 
piecewise polynomials of order m+k as approximate solutions of a 
boundary value problem for an mth order ordinary differential 
equation are determined by the k linear functionals at which the re- 
sidual error in each partition interval is required to vanish on. We 
develop a condition on these k functionals which implies breakpoint 
superconvergence (of derivatives of order less than m) for the ap- 
proximating piecewise polynomials. The same order of supercon- 
vergence is associated with eigenvalue problems. A discrete con- 
nection between two particular projectors yielding O( D /sup 2K/) 
superconvergence, namely (a) collocation at the k Gauss-Legendre 
points in each partition interval and (b) “essential least-squares” 
(i.e., local moment methods), is made by asking that this same order 
of superconvergence result when using collocation at k-r points per 
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interval and simultaneous local orthogonality of the residual to 
polynomials of order r; the k-r points then necessarily form a subset 


of the k Gauss-Legendre points 


21483 Vector implementation of the fast fourier trans- 
form algorithm. Fornberg, B. (Department of Applied Math- 
ematics, California Institute of Technology, Pasadena, Cali- 
fornia 91125). Mathematics of Computation ; 36: No. 153, 
189-191(Jan 1981) 

A recent article in this journal by D. G. Korn and J. J. Lam- 
biotite, Jr. discusses implementations of the FFT algorithm on the 
CDC STAR-100 vector computer. The ‘Pease’-algorithm is recom- 
mended in cases when only a few transforms can be performed si- 
multaneously. We show how the use of a different algorithm and of 
trigonometric tables will lead to more than three times faster execu- 
tion times. The times for large transforms increase only about 39% 


if the tables are eliminated in order to save storage 


9903 Information Handling 


REFER ALSO TO CITATION(S) 20182. 20819, 20971, 20977, 21034 


21484 (CONF-791015—) Proceedings-1979 third annual 
practical conference on communication. (Oak Ridge National 
Lab., TN (USA)). Apr 1981. Contract W-7405-ENG-26. 
139p. NTIS, PC AO7/MF AOl1. 

From 3. annual practical conference on communication; Gat- 
linburg, TN, USA (19 Oct 1979) 

Topics covered at the meeting include: nonacademic writing, 
writer and editor training in technical publications, readability of 
technical documents, guide for beginning technical editors, a visual 
iids data base, newsletter publishing, style guide for a project man- 
igement Organization, word processing, computer graphics, text 
management for technical documentation, and typographical termi- 


nolog\, 


21485 (DOE/BC/10070—1) Project Tracking System 
(PTS) user's manual. Mohr, E.B. (Advanced Technology, 
Inc., McLean, VA (USA)). Mar 1981. Contract AC19- 
79BC 10070. 179p. NTIS, PC AO9/MF AO1. 

rhe Bartlesville Energy Technology Center (BETC) Project 
Fracking System (PTS) is a computerized information system de- 


veloped to generate automatic updates to other Department of 


Energy (DOE) systems such as the Business Management Informa- 


tion System (BMIS), as well as to aid in the in-house tracking of 


the cost, schedule, and manpower status of the approximately 200 
BETC contracts. The PTS data base contains administrative and 
limited technical information on planned, active, and terminated 
contracts. The PTS software and data base are resident upon 
BETC’s PDP 11/70 computer, which utilizes the RSX-11M operat- 
ing system. PTS programming was done in the BASIC + II and 
DATA-TRIEVE languages, which allow for conversational, Eng- 
lish-like interactions between the user and the system during both 


Input and Output sessions 


21486 (DOE/BETC/SP—81/3) List of BETC publica- 
tions, October 1977-December 1980. (Department of Energy, 
Bartlesville, OK (USA). Bartlesville Energy Technology 
Center). Mar 1981. 73p. NTIS, PC A04/MF AO] 


Phe following are abstracted in 13 quarterly lists: results of 


nvesligations, petroleum products surveys, enhanced oil/gas recov- 
ery progress reviews and symposium, information circulars, patents, 


niract reports, and special and outside publications. (DLC) 
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tries (DOE/TIC-4585) is used in the standardization of corporate 
entries. DOE/TIC-4585 is available for purchase from the National 
Technical Information Service (NTIS), U. S. Department of Com- 
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Acres American, Inc., Buffalo, NY 

Project design criteria manual: Upper Mechanicville 
Hydroelectric Redevelopment Project, 6:19938 (DOE/RA— 
12117) 

Acurex Corp., Mountain View, CA (USA). Energy and Environmental 
Div. 

Kinetics of NO/sub x/formation during early stages of 
pulverized-coal combustion. Second quarterly report, 29 
December 1980-3 April 1981, 6:19748 (DOE/PC/30295—2) 

Adams (Samuel S.) and Associates, Boulder, CO (USA) 

Geology and recognition criteria for sandstone uranium deposits 
in mixed fluvial-shallow marine sedimentary sequences, South 
Texas. Final report, 6:19818 (GJBX—4(81)) 

Adcock (Larry) and Associates, Albuquerque, NM (USA) 

Inventory and evaluation of biomass materials as fuel energy 

sources for the State of New Mexico, 6:19985 (NP—1902692) 
Advanced Technology, Inc., McLean, VA (USA) 

Framework and criteria for program evaluation in the Office of 
Conservation and Renewable Energy, 6:20298 (DOE/CS/ 
10093—T1) 

Project Tracking System (PTS) user’s manual, 6:21485 (DOE/ 
BC/10070—1) 

AIA Research Corp., Washington, DC (USA) 

Passive solar design: final evaluation, the Passive Studio, 6:20044 
(DOE/CS/30120—1) 

Airco Superconductors, Carteret, NJ (USA) 

Fabrication and testing of the NbsSn superconductor for High- 
Field Test Facility (HFTF), 6:21438 (UCRL—83597) 

Air Products and Chemicals, Inc., Trexlertown, PA (USA) 

Role of non-ferrous coal minerals and by-product metallic wastes 
in coal liquefaction. Technical progress report, June 1, 1980- 
August 31, 1980, 6:19646 (DOE/ET/14806—T1) 

Alabama A and M Univ., Normal (USA). Dept. of Food Science and 
Technology 

Utilization of agricultural wastes for production of ethanol. 
Progress report, October 1979-May 1980, 6:19962 (DOE/ER/ 
10021—T1) 

Alabama Univ., Huntsville (USA) 

Flexible operations analysis utilizing classical systems-analysis 
techniques, 6:19840 (K/OA—4986) 

Alabama Univ., University (USA). Mineral Resources Inst. 

Reconnaissance and processing of impounded coal wastes. 
Quarterly report. January 1, 1981-March 31, 1981, 6:19712 
(DOE/ET/11070—T3) 

Aluminum Co. of America, Alcoa Center, PA. Alcoa Labs. 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial-purity aluminum by the direct-reduction process. 


Third annual technical report, 1980 January 1-1980 December 
31, 6:20456 (DOE/CS/40079—T1) 
AMAF Industries, Inc., Columbia, MD (USA) 

Engineering evaluation of the proposed boiler addition for 
Minnegasco Energy Center, Minneapolis, Minnesota. Final 
draft report, 6:20440 (DOE/RG/10075—T2) 

Ames Lab., IA (USA) 

Moment methods with effective nuclear Hamiltonians; 
calculations of radial moments, 6:21263 (IS-T—937) 

— Oil Co., Naperville, IL (USA). Research and Development 
ept. 

Study of ebullated-bed fluid dynamics for H-Coal. Quarterly 
progress report No. 3, January 1, 1981-March 31, 1981, 6:19666 
(DOE/PC/30026—T2) 

Applied Forecasting and Analysis, Inc., Los Altos, CA (USA) 

Problems of electric-utility-load forecasting: proceedings of the 
1979 EPRI load-forecasting symposium, 6:20328 (EPRI-EA— 
1729-SR) 

Argonne National Lab., IL (USA) 

Barriers to the adoption of energy-conserving technologies in the 
textile industry, 6:20421 (ANL/CNSV-TM—S7) 

Bibliography for the Satellite Power System (SPS) Concept 
Development and Evaluation Program, 6:20024 (DOE/ER— 
0098) 

Current meter data report, September 1980 - December 1980: 
mooring OTEC-HB, 6:20034 (ANL/OTEC-TM—3) 

Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S56) 

Environmental effects of space systems, 6:20831 (CONF- 
800590—2) 

Evaluation of advanced turbomachinery for underground 
pumped hydroelectric storage. Part 3. Multistage unregulated 
pump/turbines for operating heads of 1000 to 1500 m, 6:20271 
(ANL/ES—102) 

Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 6:19736 
(ANL/CEN/FE—80-20) 

Guide to IDAP, Version 2: an interactive decision analysis 
procedure, 6:21464 (ANL/EES-TM—126) 

Health effects of synfuels technology: a review, 6:21124 (ANL/ 
ES—111) 

Materials technology for coal-conversion processes. Progress 
report, October-December 1980, 6:19625 (ANL—81-11) 

MHD heat and seed recovery technology project. Tenth 
quarterly report, April-June 1980, 6:20358 (ANL/MHD—80- 
12) 

National setting for productive conservation in urban 
transportation, 6:20417 (ANL/CNSV—20) 

Organic constituents in process water from the in-situ retorting 
of oil from oil-shale kerogen, 6:19807 (ANL/PAG—S) 

Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: identification 
and wastewater-control-technology considerations, 6:19766 
(ANL/PAG—4) 

Physics Division annual review, 1 April 1979-31 March 1980, 
6:21254 (ANL—80-94) 

Plasma-gun fueling for tokamak reactors, 6:21398 (ANL/FPP/ 
TM—140) 

Preliminary estimate of the manufacturing cost for lithium/metal 
sulfide cells for stationary and mobile applications, 6:20278 
(ANL--79-59) 

Sampling and analysis of hydrocarbons in combustion gases. 
Annual report, October 1979-September 1980, 6:20737 (ANL/ 
CEN/FE—80-21) 

Short-term nitrogen dioxide modeling: currently available models 
and the applications and development needed for energy 
assessment, 6:20818 (ANL/EES-TM--132) 

SPS emissions and comparison with ambient loadings, 6:20832 
(CONF-800590—3) 








ARGONNE NATIONAL LAB., IL (USA) 


Staunton | reclamation demonstration project. Aquatic 
ecosystems. Final report, 6:19707 (ANL/LRP—9) 

Transport properties of uranium dioxide, 6:20503 (ANL-CEN- 
RSD—80-4) 

Tropospheric effects of satellite power systems, 6:20833 (CONF- 
800590—4) 

Wastewater and sludge control-technology options for synfuels 
industries, 6:21000 (ANL/ES—115(Vol.1)) 

Arizona State Univ., Tempe (USA). Dept. of Mechanical and Energy 
Systems Engineering 

Simplified design guide for estimating photovoltaic flat array and 
system performance, 6:19991 (SAND—80-7185) 

Arizona Univ., Tucson (USA). Bureau of Geology and Mineral 
Technology 

Radioactive occurrences and uranium production in Arizona. 
Final report, 6:19835 (GJBX—143(81)) 

Arizona Univ., Tucson (USA). Coll. of Engineering 

Guidebook for solar process-heat applications, 6:20058 

Auburn Uniy., AL (USA) 

Role of non-ferrous coal minerals and by-product metallic wastes 
in coal liquefaction. Technical progress report, June 1, 1980- 
August 31, 1980, 6:19646 (DOE/ET/14806—T1) 

Australian National Univ., Canberra 

Mineral waste form development for US defense wastes. Progress 
report, 6:19889 (UCRL—15347) 

Automation Industries, Inc., Richland, WA (USA). Vitro Engineering 
Div. 

Preconceptual design study for solidifying high-level waste: West 
Valley Demonstration Project, 6:19857 (DOE/TIC— 
11433(App.A,B,C)) 

Avco-Everett Research Lab., Inc., Everett, MA (USA) 

Preignition volatile yield as related to coal characteristics. 
Quarterly report, January 1981-March 1981, 6:19746 (DOE/ 
PC/30290—T2) 


Battelle Columbus Labs., OH (USA) 

Battery storage on the customer side of the meter assessment. 
Final report, 6:20395 (BMI—2078) 

Specimen-test machine coupling and its implications for plastic- 
deformation models, 6:20723 (SAND—80-1840C) 

Synthetic-fuel aromaticity and staged combustion. Second 
quarterly technical progress report, January 1, 1981-March 31, 
1981, 6:19700 (DOE/PC/30302—2) 

Battelle Memorial Inst., Columbus, OH (USA) 

Selection of containment systems for commercial high-level 

radioactive waste management, 6:19876 (PNL—3803) 
Battelle Pacific Northwest Labs., Richland, WA (USA) 

Accurate mass/metastable ion analysis of higher-molecular- 
weight nitrogen compounds in coal liquids, 6:19701 (PNL- 
SA—8852) 

Analysis of federal incentives used to stimulate energy 
consumption, 6:20286 (PNL—3558(Ex.Summ.)) 

Analytical solutions of moisture flow equations and their 
numerical evaluation, 6:19903 (PNL—3680) 

Application of acceptance sampling to the decommissioning of 
nuclear facilities, 6:20658 (PNL-SA—8942) 

Aqueous suspensions of solvent-refined-coal liquids: effects of 
preparation procedure upon resulting chemical composition 
and toxicity, 6:19680 (PNL-SA—9209) 

Assessment of effectiveness of geologic isolation systems. WISAP 
Release Scenario Analysis Workshop, September 13-15, 1979, 
6:19877 (PNL-SA—8257) 

Bench-scale research in biomass liquefaction in support of the 
Albany, Oregon experimental facility, 6:19987 (PNL-SA— 
9430) 

Chemical production from industrial by-product gases. Final 
report, 6:20430 (PNL—3753) 

Chronic toxicity of water-soluble fractions of fresh and water- 
leached solvent refined coal-II liquids to a freshwater benthic 
invertebrate, 6:19679 (PNL-SA—8697) 

Connecting section and associated systems concept for the spray 
calciner/in-can melter process, 6:19872 (PNL—3170) 

Damage analysis and fundamental studies quarterly report, 
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waste forms, 6:19873 (PNL—3505) 
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(PNL—3750) 

Practical method for estimating wind characteristics at potential 
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Preconceptual design study for solidifying high-level waste: West 
Valley Demonstration Project, 6:19856 (DOE/TIC— 
11433(App.)) 

Preconceptual design study for solidifying high-level waste: West 
Valley Demonstration Project, 6:19857 (DOE/TIC— 
11433(App.A,B,C)) 

Standardized input for Hanford environmental impact statements, 
6:20929 (PNL—3509(Pt.1)) 

State-of-the-art review of materials properties of nuclear waste 
forms, 6:19875 (PNL—3802) 

Wind energy resource atlas. Volume 12. Puerto Rico and US 
Virgin Islands, 6:20122 (PNL—3195-WERA-12) 
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6:20120 (PNL—3195-WERA-7) 

Wind energy resource atlas. Volume 8. The southern Rocky 
Mountain region, 6:20121 (PNL—3195-WERA-8) 

Bechtel National, Inc., San Francisco, CA (USA) 

Western subbituminous coals and lignites. Final report, 6:19730 
(EPRI-CS—1768) 

Bendix Corp., Kansas City, MO (USA) 

Barrel alignment fixutre, 6:20798 (BDX—613-2591) 

Environmental summary for calendar year 1980, 6:20828 (BDX— 
613-2602) 

Implementation of field programmable logic arrays. Final report, 
6:20727 (BDX—613-2583) 

Operation and maintenance manual Bendix model M-163-01 
monitor-controller, 6:20672 (BDX—613-2567) 

Properties of polystrene bead foam as an encapsulant for 
electronic packages. Final report, 6:20675 (BDX—613-2618) 

Speed and pressure control system design and simulation for a 
compression press, 6:20671 (BDX—613-2483) 

Student project work in thin-film measurement systems. Topical 
report, 6:20785 (BDX—613-2340) 

Supplement to operation and maintenance manual Unitek 125 
resistance weld power supply, 6:20673 (BDX—613-2580) 

Visual thread quality for precision miniature mechanisms, 6:20674 
(BDX—613-2600) 

Bendix Field Engineering Corp., Grand Junction, CO (USA). Grand 
Junction Operations 

1980 Environmental monitoring report: US Department of 
Energy Facilities, Grand Junction, Colorado, and Monticello, 
Utah, 6:20922 (DOE/GJ/01664—T2) 

Bergbau-Forschung G.m.b.H., Essen (Germany, F.R.) 

Tunnel profiler: state of investigations on high-pressure waterjet 
assisted road profile cutting technology, 6:19721 (DOE/ET/ 
13337—T1) 

Bettis Atomic Power Lab., West Mifflin, PA (USA) 

Development and control of the process for the manufacture of 
zircaloy-4 tubing for LWBR fuel rods, 6:20214 (WAPD-TM— 
1289) 

Forces in bolted joints: analysis methods and test results utilized 
for nuclear core applications (LWBR Development Program), 
6:20215 (WAPD-TM— 1349) 

Monte Carlo analysis of Pu-H2O and UO2-PuOQ2-H20 critical 
assemblies with ENDF/B-IV data, 6:20216 (WAPD-TM— 
1480) 

Bickle/CM, Inc., Albuquerque, NM (USA) 

Preliminary investigation of residential and light commercial 
cooling technology in New Mexico. Final report, January 1, 
1978-December 31, 1979, 6:20408 (NP—1902443) 

Bioconcern, Inc., Chicago, IL (USA) 

Effects of high-voltage transmission lines on honey bees, 6:21123 

(EPRI-EA—1809) 





3C = / ERA Vol. 6, No. 14 


Biphase Energy Systems, Santa Monica, CA (USA) 

Study of two-phase turbine engine for solar space cooling. Final 
report, 6:20046 (DOE/CS/31542—T1) 

Boeing Engineering and Construction Co., Seattle, WA (USA) 

Wind loads on flat plate photovoltaic array fields. Phase III, final 
report, 6:19975 (DOE/JPL/954833—81/3) 

Bolt, Beranek and Newman, Inc., Cambridge, MA (USA) 

Praxis compiler internals, 6:21478 (UCRL—15335) 

Praxis language reference manual, 6:21477 (UCRL—15331) 

Brigham Young Univ., Provo, UT (USA). Combustion Lab. 

Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 2, 1 
January 1981-31 March 1981, 6:19749 (DOE/PC/30306—T2) 

Brigham Young Univ., Provo, UT (USA). Dept. of Chemistry 

Improving dye laser efficiency with uv absorbers and wavelength 

shifters. Final report, 6:20713 (DOE/ER/03584—T1) 
Brookhaven National Lab., Upton, NY (USA) 

Accelerator spallation reactors for breeding of fissile fuel and 
transmuting fission products. Status and prospects, 6:20740 
(BNL—29081) 

Beam optical properties of the NSLS dipoles, 6:20762 (BNL— 
29341) 

Brookhaven four-stage accel-decel production of low-energy 
highly stripped heavy ions, 6:20742 (BNL—29385) 

Comparison of particle-radiation-therapy modalities, 6:21062 
(BNL—29414) 

Comparison of system-2000 and Scientific Information Retrieval 
(SIR) in a specific scientific application, 6:20819 (BNL—29228) 

Direct efficiency measurement and characterization of residential 
heating equipment. Annual report, fiscal year 1979, 6:20396 
(BNL--51242) 

Flash hydropyrolysis of coal. Quarterly report No. 13, April 1- 
September 30, 1980, 6:19627 (BNL—S51352) 

Implementation of the SAM-CE Monte Carlo benchmark 
analysis capability for validating nuclear data and reactor 
design codes, 6:20224 (EPRI-NP—1791) 

Inclusive quarkonium production, 6:21230 (BNL—29297) 

IR multiphoton pumping of optically selected levels of the ~ A 
1 Ao state of thiophosgene, 6:20642 (BNL—28757) 

Monitoring ambient air for mutagenicity using the higher plant 
Tradescantia, 6:21112 (BNL—29359) 

Monte Carlo calculations in lattice gauge theory, 6:21246 
(BNL—29457) 

National electric reliability study: technical study reports, 6:20319 
(DOE/EP—0005) 

Polysulfones for conservation in the ethylene-polymer industry, 
$:20422 (BNL—51353) 

Potential environmental consequences of ocean thermal energy 
conversion (OTEC) plants. A workshop, 6:19956 (CONF- 
800154—) 

Recharge forest revisited: soils of Brookhaven National 
Laboratory, 6:20933 (BNL—51342) 

Recommended practices for the use of polymer concrete, 6:20526 
(BNL—29351) 

Rotating-bed reactor as a power source for EM gun applications, 
6:20218 (BNL—29350) 

Solar-energy storage-systems analysis, 6:20094 (BNL—29405) 

TRAIL: a Tokamak Rail Gun Limiter for fusion reactors, 
6:21399 (BNL—29314) 

User access to the MAP3S source emissions inventory, 6:20829 
(BNL—29322) 

Brookhaven National Lab., Upton, NY (USA). National Center for 
Analysis of Energy Systems 

Analysis of the NAFA fleet data base: passenger cars only, 
6:20296 (BNL—51301) 

Regional analysis of energy facility siting, 6:20830 (BNL—29324) 

Brown and Caldwell, Walnut Creek, CA (USA) 

Leaching of asbestos-cement cooling-tower fill. Final report, 
6:20146 (EPRI-CS—1777) 

Brown Boveri Turbomachinery, Inc., St. Cloud, MN (USA) 

Topping of a combined gas- and steam-turbine powerplant using 
a TAM combustor, 6:20383 (TE—4258-167-81) 

Bureau of Mines, Albany, OR (USA). Albany Research Center 

Wear-resistant materials for coal conversion and utilization. 
Second progress report, January 1981-March 1981, 6:20460 
(DOE/OR/20687—T3) 

Burns and Roe Industrial Services Corp., Paramus, NJ (USA) 

Low/medium Btu coal-gasification assessment program for 
potential users in New Jersey. Final report, 6:19697 (DOE/ 
RA/20216—T1) 


CALIFORNIA UNIV., LIVERMORE (USA). LAWRENCE 


Butler Mfg. Co., Grandview, MO (USA). Research Center 
Spray-roof cooling system-analysis: cooling concept integration, 
Phase I. Passive and hybrid solar manufactured building 
project. Project status report No. 1, 6:20398 (DOE/CS/ 
30366—1) 
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California Energy Commission, Sacramento (USA) 

Overview of the proposed 1980 residential building standards. 
Project report No. 17, 6:20411 (P—400-80-038) 

Proposed 1980 residential building standards: proposed 
regulations. Report No. 19, 6:20300 (P—400-80-037) 

California Energy Commission, Sacramento (USA). Development Div. 
Evaluation of renewable and alternative technologies (draft staff 

report), 6:20352 (P—500-80-012) 

California State Univ., Fullerton (USA) 

Solar energy storage projects. Final report, 6:20097 (DOE/SF/ 
01964—T1) 

California Univ., Berkeley (USA) 

High-strength austenitic alloys for generator retaining rings. 
Interim report, 6:20149 (EPRI-CS—1808) 

Progress report to Atomic Energy Commission, January 1, 1970- 
March 31, 1971, 6:21023 (DOE/SF/00034—T8) 

Wear resistant alloys for coal handling equipment. Final technical 
report, October 1, 1977-March 31, 1981, 6:19728 (DOE/ET/ 
10698—T3) 
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and Java Formations and their equivalents, northwestern 
Pennsylvania, 6:19788 (METC/EGSP—18) 

Stratigraphic cross section (F) of the upper Devonian Perrysburg 
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Studies of supported metal catalysts. Progress report, September 

1, 1980-August 31, 1981, 6:20581 (DOE/ER/10485—T1) 
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RKL Controls Co., Lumberton, NJ (USA) 

Solar heating and cooling system installed at RKL Controls 
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Test model post-test examination, 6:20206 (CONF-810615—1) 
Rockwell International Corp., Canoga Park, CA (USA). Energy 
Systems Group 

Coal hydrogasification process development. Quarterly technical 
progress report, January 1-March 31, 1981, 6:19636 (DOE/ 
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concentrator module, 6:19993 (SAND—81-1210C) 

Digital simulation and modeling of nonlinear stochastic systems, 
6:21294 (SAND—80-2080) 

Drilling, instrumentation and sampling consideration for 
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High-voltage air-core pulse transformers, 6:20183 (SAND—80- 
0451C) 

Influence of convective-energy transfer on calculated 
temperature distributions in proposed hard-rock nuclear waste 
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(SAND—81-0016C) 

Short-pulse shock initiation of granular explosives, 6:20810 
(SAND—80-2305C) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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Design 
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Flowsheets 

Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19979 
(DOE/RA/50349—T1(Vol.3)) 

ACID PHOSPHATES 
Dielectric Properties 

Pressure dependence of the static dielectric properties of 
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Biological Effects 
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Data Processing 
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Environmental Effects 
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780422—(Vol.1)) 
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Ton Exchange 
Separation chemistry, 6:20575 
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Separation chemistry, 6:20575 
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Alpha Decay 

Systematics of nuclear level properties in the lead region, 
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Energy Levels 
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Comparative Evaluations 

Gamma-ray measurements in an area of high natural 

radioactivity, 6:20766 (CONF-780422—(Vol.2)) 
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Lead-210 and radon-222 contents of rainwater in Tokyo, 
6:20865 (CONF-780422—(Vol.1)) 
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effects on the electrical environment, 6:20854 (CONF- 
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Mathematical Models 
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Agglomeration 

Base crystallization and base stacking in water, 6:20636 
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See AUTOTHERMAL REFORMER PROCESSES 
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Imaging the primate adrenal medulla with ['**I] and ['*'I] 
metaiodobenzylguanidine: concise communication, 6:21066 


AIR CLEANING SYSTEMS 
Performance Testing 
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AEROSOLS 
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power plant (Analyses of particles collected from 
background and power plant plume fractionated by particle 
size), 6:20160 (LA—8759-MS) 
Alpha Spectroscopy 
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Atmospheric Chemistry 
Environmental and climatic impact of coal utilization, 6:20848 
Trace metal solubility in aerosols produced by coal 
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solar radiation data, 6:20850 
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Brief description of research papers accepted for publication 
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Solubility 
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AFTERBURNERS 
Catalysts 
Catalytic oxidation of hydrocarbon fumes, 6:20837 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
Acid Hydrolysis 
Utilization of agricultural wastes for production of ethanol. 
Progress report, October 1979-May 1980, 6:19962 
(DOE/ER/10021—T1) 
Enzymatic Hydrolysis 
Utilization of agricultural wastes for production of ethanol. 
Progress report, October 1979-May 1980, 6:19962 
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AGRICULTURE 
See also DAIRY INDUSTRY 
Bibliographies 
Energy for agriculture: a computerized information retrieval 
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Energy Consumption 
Energy for agriculture: a computerized information retrieval 
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SURFACE AIR 
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AIR CLEANING SYSTEMS 
Performance Testing 
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Specifications 


Specifications 
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utility, 6:20342 (EPRI-EA—1729-SR) 
AIR HEATERS 
Design 
MHD air heater development technology. Technical progress 
report, July 1-September 30, 1980, 6:20359 
(DOE/ET/15602—T3) 
Materials Testing 
MHD air heater development technology. Technical progress 
report, July 1-September 30, 1980, 6:20359 
(DOE/ET/15602—T3) 
AIR POLLUTION 
Sev also INDOOR AIR POLLUTION 
Aerial Monitoring 
Aircraft measurements of poliutants and meteorological 
parameters during the Sulfate Regional Experiment (SURE) 
program: Meteorology Research, Inc. Final report, 6:20844 
(EPRI-EA—1909) 
Biological Effects 
Interaction of wet and dry deposition with the forest canopy, 
6:21113 (CONF-810464—1) 
Data Acquisition 
User access to the MAP3S source emissions inventory, 6:20829 
(BNL—29322) 
Deposition 
Interaction of wet and dry deposition with the forest canopy, 
6:21113 (CONF-810464—1) 
Ecological Concentration 
Results from the Savannah River Laboratory model validation 
workshop, 6:20871 (DP-MS—80-70) 
Environmental Impacts 
Terrestrial ecology, 6:20885 (ORNL—5700) 
Mathematical Models 
Results from the Savannah River Laboratory model validation 
workshop, 6:20871 (DP-MS—80-70) 
Monitoring 
Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EMI 390(App.)) 
Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 
Mutagen Screening 
Monitoring ambient air for mutagenicity using the higher plant 
Tradescantia, 6:21112 (BNL—29359) 
Washout 
Interaction of wet and dry deposition with the forest canopy, 
6:21113 (CONF-810464—1) 
AIR POLLUTION CONTROL 
Research Programs 
Soot formation in synthetic-fuel droplets. Second quarterly 
technical progress report, 6:20838 (DOE/PC/30298—T2) 
AIR POLLUTION MIONITORS 
Design 


Computer-controlled quadrupole mass spectrometer for 
automated environmental analysis, 6:20849 
Testing 


Computer-controlled quadrupole mass spectrometer for 
automated environmental analysis, 6:20849 
AIR QUALITY 
Aerial Monitoring 
ASCOT data from the 1979 field-measurement program in 
Anderson Creek Valley, California, 6:20826 (UCID—18874) 
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Monitoring 

Effluent and environmental monitoring report for calendar 
year 1980, 6:20879 (WAPD-RC/E(ESE)— 168) 

Environmental summary for calendar year 1980, 6:20828 
(BDX—613-2602) 

AIR SOURCE HEAT PUMPS 
Comparative Evaluations 

Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 

Life-Cycle Cost 

Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 

Performance 

Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 

ALABAMA 
Magnetic Surveys 

Aerial gamma ray and magnetic survey: Andalusia quadrangle, 
Alabama. Final report, 6:19826 (GJBX—123(81)) 

Aerial gamma ray and magnetic survey: Dothan quadrangle, 
Georgia and Alabama. Final report, 6:19824 (GJBX— 
121(81)) 

Aerial gamma ray and magnetic survey: Pensacola quadrangle, 
Florida and Alabama. Final report, 6:19825 (GJBX— 
122((81)) 

Radiometric Surveys 

Aerial gamma ray and magnetic survey: Andalusia quadrangle, 
Alabama. Final report, 6:19826 (GJBX—123(81)) 

Aerial gamma ray and magnetic survey: Dothan quadrangle, 
Georgia and Alabama. Final report, 6:19824 (GJBX— 
121(81)) 

Aerial gamma ray and magnetic survey: Pensacola quadrangle, 
Florida and Alabama. Final report, 6:19825 (GJBX— 
122((81)) 

ALANINE-L 
Labelling 
Use of immobilized glutamate dehydrogenase to synthesize 
'3N-labeled L-amino acids, 6:20661 
ALARM DOSEMETERS 
See RADIATION MONITORS 

ALARM SYSTEMS 

Errors 

Security system weather monitor, 6:20677 (CONF-810514—2) 

ALASKA 

Comparative Evaluations 

Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 

Glaciers 

Global distribution and sources of uranium, radium-226, and 

lead-210, 6:20899 (CONF-780422—(Vol.1)) 
Natural Gas Deposits 

Resource appraisal of undiscovered oil and gas resources in the 
William O. Douglas Arctic Wildlife Range, 6:19756 (USGS- 
OFR—80-916) 

Petroleum Deposits 

Resource appraisal of undiscovered oil and gas resources in the 
William O. Douglas Arctic Wildlife Range, 6:19756 (USGS- 
OFR—80-916) 

ALCATOR DEVICE 
Impurities 

Study of impurity transport with an EUV spatial imaging 

detector system on the Alcator A Tokamak, 6:21387 


ALDEHYDES 


See also FORMALDEHYDE 
Vibrational States 
Energy dispersion and relaxation in propynal using laser 
ir/visible double resonance, 6:20626 


ALGAE 


See also LICHENS 
PHYTOPLANKTON 


Radionuclide Kinetics 
Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
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ALGEBRAIC CURRENTS 
Supersymmetry 
Regularizations and superconformal anomalies, 6:21250 
ALGERIA 
Exports 
Implications of the US-Algerian liquefied natural gas price 
dispute and LNG imports, 6:19799 (EMD—81-34) 
ALKALI METAL COMPOUNDS 
Adsorption 
Electrostatic granular bed filter development program. 
Quarterly technical report, October-December 1980, 6:19705 
(FE—5490-14) 
Hot Gas Cleanup 
Testing and verification of granular bed filters for the removal 
of particulate and alkalies. First quarterly report, October 1, 
1980-December 31, 1980, 6:19703 (DOE/ET/17093—T1) 
Removal 
Testing and verification of granular bed filters for the removal 
of particulate and alkalies. First quarterly report, October 1, 
1980-December 31, 1980, 6:19703 (DOE/ET/17093—T1) 
ALKANES 
See also CYCLOALKANES 
CYCLOHEXANE 
METHANE 
Isomerization 
Relationship of torsional flexibility to orientational correlation 
times: Linear and nonlinear variables, 6:20622 
Light Scattering 
Depolarized light scattering in dilute solutions of alkanes: A 
comparison of the bond additive and interacting atom 
approximations to the molecular polarizability, 6:21192 
Torsion 
Relationship of torsional flexibility to orientational correlation 
times: Linear and nonlinear variables, 6:20622 
ALKENES 
See also CYCLOALKENES 
ETHYLENE 
Photochemistry 
Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980-81, 
6:19961 (DOE/ER/05528—20) 
Synthesis 
Pyrolysis experiments at China Lake using a tubular entrained 
flow reactor, 6:19999 (SERI/CP—622-1096) 
Theory of hydrocarbon pyrolysis to form olefins, 6:20619 
(SERI/CP—622-1096) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOY 800 
See INCOLOY 800 
ALLOY-A-286 
Corrosion Resistance 
Materials screening tests for the krypton-85 storage 
development program. Final report, 6:19843 (ENICO—1081) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DETECTION 
Temperature Effects 
Techniques and principles for mapping of integrated radon 
emanation within the earth, 6:20890 (CONF-780422— 
(Vol.1)) 
ALPHA PARTICLES 
Activity Levels 
Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
Evaluation 
Studies of the absolute measurement of low-level natural 
environmental radiation using the normal-pressure ionization 
chamber. 6:20771 (CONF-780422—(Vol.2)) 


ALUMINIUM 
Vibrations 


ALPHA REACTIONS 
Inelastic Scattering 

Reduced M1, E1, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 

ALPHA SPECTROSCOPY 
Comparative Evaluations 

Intercomparison experiment at NRE III, 6:20781 (CONF- 

780422—(Vol.2)) 
ALPS 
Comparative Evaluations 

Global distribution and sources of uranium, radium-226, and 

lead-210, 6:20899 (CONF-780422—(Vol.1)) 
Glaciers 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALTERNATING CURRENT 
Fluctuations 

Studies of the absolute measurement of low-level natural 
environmental radiation using the normal-pressure ionization 
chamber, 6:20771 (CONF-780422—(Vol.2)) 

ALTITUDE 
Correlations 

Exposure to cosmic-ray neutrons at commercial jet aircraft 
altitudes, 6:21083 (CONF-780422—(Vol.2)) 

Measurement of environmental radiations with a scintillation 
spectrometer equipped with a spherical Nal(T]) scintillator, 
6:20765 (CONF-780422—(Vol.2)) 

ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Binding Energy 

Core-electron binding energies from self-consistent field 
molecular orbital theory using a mixture of all-electron real 
atoms and valence-electron model atoms, 6:21178 

Bonding 

Electrical field assisted bonding of aluminum to glass, 6:20527 

(GEPP-TIS—S531) 
Charged-Particle Transport 

Contribution of the structure to the stopping power of matter 

for deuterons at extreme relativistic energies, 6:21286 
Compression 

Strain-rate dependence of the effective viscosity under steady- 

wave shock compression, 6:20470 
Corrosion 
Corrosivity of propylene glycol solution in solar-energy fluid 
systems, 6:20086 (ANL/EES-TM—131) 
Demand Factors 
Use of aluminum in solar energy, 6:20029 (SAND—81-0604C) 
Electronic Structure 

Core-electron binding energies from self-consistent field 
molecular orbital theory using a mixture of all-electron real 
atoms and valence-electron model atoms, 6:21178 

Fabrication 
Fabrication of aluminum P/M fuze parts, 6:20494 
Lattice Vibrations 

Pair potentials and lattice vibrations at simple-metal surfaces, 

6:20471 





ALUMINIUM 
Materials Recovery 


Materials Recovery 
Chemical development of the Calsinter process for recovering 
resource materials from fly ash, 6:19706 (ORNL/TM—7613) 
Monitoring 
Chemica! composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 
Oxidation 
Initial oxidation of the Al(001) surface: Self-consistent 
electronic structure of clean Al(001) and Al(001)-p(1 x 1)O, 
6:20474 
Pairing Energy 
Pair potentials and lattice vibrations at simple-metal surfaces, 
6:20471 
Production 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial-purity aluminum by the direct-reduction process. 
Third annual technical report, 1980 January 1-1980 
December 31, 6:20456 (DOE/CS/40079—T1) 
Purification 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial-purity aluminum by the direct-reduction process. 
Third annual technical report, 1980 January 1-1980 
December 31, 6:20456 (DOE/CS/40079—T 1) 
Sample Preparation 
Preparation of iron and aluminum samples for ion implantation 
and TEM examination, 6:20467 (SAND—81-0368) 
Shock Waves 
Strain-rate dependence of the effective viscosity under steady- 
wave shock compression, 6:20470 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
Spectroscopy 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
Surface Contamination 
Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
Titration 
Procedure for the analysis of RX-03-EJ (LX-17), 6:20567 
(UCID— 19033) 
Toxicity 
Plant growth and trace-element uptake on acidic coal refuse 
amended with lime or fly ash, 6:21118 
Viscosity 
Strain-rate dependence of the effective viscosity under steady- 
wave shock compression, 6:20470 
ALUMINIUM 24 
Energy Levels 
Charged-particle research, 6:21257 (ANL—80-94) 
ALUMINIUM 27 TARGET 
Pion Minus Reactions 
Evidence for the peripheral quasifree nature of single-nucleon 
removal from 77Al by 190-MeV 7*~, 6:21262 
Pion Plus Reactions 
Evidence for the peripheral quasifree nature of single-nucleon 
removal from 77 Al by 190-MeV z*~, 6:21262 
ALUMINIUM ALLOYS 
Corrosion Protection 
Method for inhibiting corrosion in aqueous systems (Patent), 
6:20487 
Fabrication 
Powder metallurgy for fabrication of wire reinforced advanced 
gas turbine components, 6:20495 
Microstructure 
Study of solid metal/ceramic reactions Progress report, March 
17, 1980-January 15, 1981, 6:20506 (DOE/ER/10413—T1) 
Phase Studies 
Study of solid metal/ceramic reactions. Progress report, March 
17, 1980-January 15, 1981. 6:20506 (DOE/ER/10413—T1) 
Production 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial-purity aluminum by the direct-reduction process 
Third annual technical report, 1980 January 1-1980 
December 31. 6:20456 (DOE/CS/40079—T1) 
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Stability 
Preliminary observations of the thermodynamic predictions of 
Fe-Cr-Ni alloys in coal gasifier environments, 6:20502 
Thermodynamic predictions of the behavior of Fe-Cr-Al alloys 
in coal gasifier environments, 6:20501 
Thermodynamics 
Preliminary observations of the thermodynamic predictions of 
Fe-Cr-Ni alloys in coal gasifier environments, 6:20502 
Thermodynamic predictions of the behavior of Fe-Cr-Al alloys 
in coal gasifier environments, 6:20501 
ALUMINIUM FLUORIDES 
Solubility 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
ALUMINIUM OXIDES 
See also SPINELS 
Catalytic Effects 
Studies of supported metal catalysts. Progress report, 
September 1, 1980-August 31, 1981, 6:20581 
(DOE/ER/10485—T1) 
Electric Conductivity 
Electrical and mechanical properties of oxide ceramics. 
Progress report, July 1978-April 1979, 6:20508 
(DOE/ER/71027—T1) 
Emission Spectra 
Raman, i.r. reflection, and emission spectra of sodium B- 
alumina, 6:20614 
Fabrication 
Economic assessment and comparison of alternative beta 
alumina electrolytes. Final report, January-December, 1979, 
6:20280 (EPRI-EM—1799) 
Fracture Properties 
High-temperature behavior of silicon carbide, sialon, and 
aluminum oxide ceramics in coal and residual-oil slags, 
6:20505 (CONF-810528—3) 
Infrared Spectra 
Raman, i.r. reflection, and emission spectra of sodium B- 
alumina, 6:20614 
Mechanical Properties 
Electrical and mechanical properties of oxide ceramics. 
Progress report, July 1978-April 1979, 6:20508 
(DOE/ER/71027—T1) 
Permeability 
High-temperature behavior of silicon carbide, sialon, and 
aluminum oxide ceramics in coal and residual-oil slags, 
6:20505 (CONF-810528—3) 
Raman Spectra 
Raman, i.r. reflection, and emission spectra of sodium B- 
alumina, 6:20614 
Reduction 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial-purity aluminum by the direct-reduction process. 
Third annual technical report, 1980 January 1-1980 
December 31, 6:20456 (DOE/CS/40079—T 1) 
AMERICIUM 
Radionuclide Kinetics 
Transport of plutonium, americium, and curium from soils into 
plants by root uptake, 6:20932 
Radionuclide Migration 
Transport of plutonium, americium, and curium from soils into 
plants by root uptake, 6:20932 
Sorption 
Sorption of americium on geologic media, 6:19905 
AMERICIUM 241 
Retention 
Two new rodent models for actinide toxicity studies (*°7 Pu, 
*41 Am), 6:21106 
AMERICIUM 242 TARGET 
Neutron Reactions 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 
AMERICIUM ISOTOPES 
Environmental Transport 
Nuclear program, 6:20925 (ORNL—5700) 
AMES TEST 
See MUTAGEN SCREENING 
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AMINO ACIDS 
See also ALANINE-L 
AMINOBUTYRIC ACID 
GLUTAMIC ACID 
LEUCINE 
LYSINE 
METHIONINE 
TRYPTOPHAN 
VALINE 
Radiopharmaceuticals 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
AMINOBUTYRIC ACID 
Labelling 
Use of immobilized glutamate dehydrogenase to synthesize 
13N-labeled L-amino acids, 6:20661 
AMINOGLUTARIC ACID-ALPHA 
See GLUTAMIC ACID 
AMINOISOCAPROIC ACID-ALPHA 
See LEUCINE 
AMINOISOVALERIC ACID-ALPHA 
See VALINE 
6-AMINOPURINE 
See ADENINES 
AMMONIA 
Abundance 
Chemical ecology investigations at the Geysers, California, 
6:20112 (UCRL—84507) 
Compression 
Shock compression data for liquids. III. Substituted methane 
compounds, ethylene glycol, glycerol, and ammonia, 6:20539 
Mass Spectra 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Photoelectron Spectroscopy 
Theoretical calculation of shakeup intensities using Xa—SW 
wave functions, 6:21179 
Photoionization 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Production 
Chemical production from industrial by-product gases. Final 
report, 6:20430 (PNL—3753) 
AMMONIUM COMPOUNDS 
Monitoring 
Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EMI_—390(App.)) 
AMPHETAMINE 
See BENZEDRINE 
ANAEROBIC CONDITIONS 
Biological Effects 
Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 
ANAEROBIC DIGESTION 
Research Programs 
Gas from biomass: the GRI program, 6:20020 
ANDES 
Comparative Evaluations 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
Glaciers 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
ANGULAR DISTRIBUTION 
Anisotropy 
Fluctuations in the microwave background at large angular 
scale, 6:21154 
ANIMAL CELLS 
See also RESPIRATORY TRACT CELLS 
THYROID CELLS 
TUMOR CELLS 
Biological Models 
Identification of mitochondrial proteins and some of their 
precursors in two-dimensional electrophoretic maps of 
human cells, 6:21047 


ANTIMONY ALLOYS 
Lattice Parameters 


Growth 
Restoration of normal appearance, growth behavior, and 
calcium content to transformed 3T3 cells by magnesium 
deprivation, 6:21059 
ANIMAL FEEDS 
Waste Product Utilization 
Evaluation of methane production from wet stillage and the 
nutritional value of the residue. Final report, 6:19930 
(SERI/TR—09076-1) 
ANIMAL GROWTH 
Nutrition 
Growth dynamics of juvenile striped bass as functions of 
temperature and ration, 6:21111 
Temperature Dependence 
Growth dynamics of juvenile striped bass as functions of 
temperature and ration, 6:21111 
ANIMAL SHELTERS 
Design 
Design and evaluation of a naturally ventilated broiler house. 
Final report, 6:20428 (NCEI—0028) 
Performance Testing 
Design and evaluation of a naturally ventilated broiler house. 
Final report, 6:20428 (NCEI—0028) 
ANIMALS 
(See also specific animal names.) 


See also AQUATIC ORGANISMS 
ENDANGERED SPECIES 
INVERTEBRATES 
WILD ANIMALS 


Injuries 

Effects on biological systems of reflected light from a satellite 

power system, 6:21121 (DOE/ER—0100) 
ANIONS 
Chemical Reactions 

Potentiometric microtitration of anions with 
cetyltrimethylammonium bromide. I. Inorganic anions, 
6:20641 

ANISOLE 
Combustion Products 

Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 

Combustion Properties 

Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 

ANNUAL CYCLE ENERGY SYSTEM 
Coefficient of Performance 

ACES: final performance report, December 1,1978-September 

15, 1980, 6:20409 (ORNL/CON—64) 
Performance 

ACES: final performance report, December 1,1978-September 

15, 1980, 6:20409 (ORNL/CON—64) 
ANODES 
Corrosion 
Electron-induced reaction rates in the immediate vicinity of 
anodes, 6:20378 
ANTENNAS 
Computerized Simulation 
Army EM modeling studies, 6:21475 (UCID—18994) 
ANTIMONY 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

ANTIMONY ALLOYS 
Crystal Growth 

Growth of single-crystal metastable semiconducting 

(GaSb); /sub -//sub x/Ge/sub x/ films, 6:20530 
Lattice Parameters 
Californium-249 monoarsenide and monoantimonide, 6:20663 





ANTIMONY OXIDES 
Lattice Parameters 


ANTIMONY OXIDES 
Catalytic Effects 

Hydrogen and methane synthesis through radiation catalysis. 

Final report, 6:20643 (DOE/ER/04258—T1) 
ANTINEOPLASTIC DRUGS 
Chemical Preparation 

Nuclear medicine technology progress report for quarter 

ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
Evaluation 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
ANTIPROTON REACTIONS 
Elastic Scattering 
Resonance phenomena in antiproton-nucleus scattering, 6:21260 
ANTRIM SHALES 
See BLACK SHALES 
ANTS 
See INSECTS 
APARTMENT BUILDINGS 
Solar Space Heating 

Solar energy system economic evaluation final report for 
Wormser Columbia, South Carolina, 6:20051 
(DOE/NASA/CR—161722) 

Solar Water Heating 

Passive solar water heating: breadbox design for the Fred 
Young Farm Labor Center in Indio, 6:20045 
(DOE/CS/30236—T1) 

Solar energy system economic evaluation final report for 
Wormser Columbia, South Carolina, 6:20051 
(DOE/NASA/CR—161722) 

APATITES 
Crystal Structure 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Geochemistry 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Phase Diagrams 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Radiation Effects 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
ELECTRIC APPLIANCES 
GAS APPLIANCES 
WATER HEATERS 
WOOD BURNING APPLIANCES 
Standards 
Proposed 1980 residential building standards: proposed 
regulations. Report No. 19, 6:20300 (P—400-80-037) 
AQUACULTURE 
Research Programs 
Gas from biomass: the GRI program, 6:20020 
AQUATIC ECOSYSTEMS 
Biological Adaptation 

Ecosystem studies program, 6:20884 (ORNL—5700) 

Stream protection during transmission line construction and 
maintenance, 6:21024 (EPRI-WS—78-141) 

Environmental Effects 

Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 

Ecological considerations of natural and depleted uranium, 
6:20921 (CONF-780422—(Vol.2)) 

Mathematical Models 
Aquatic ecology. 6:21036 (ORNL—S5700) 
Mineral Cycling 
Progress report to Atomic Energy Commission, January 1. 
1970-March 31, 1971. 6:21023 (DOE/SF/00034—T8) 
Population Dynamics 
Aquatic ecology, 6:21036 (ORNL —5700) 
Radionuclide Migration 
Nuclear program. 6:20925 (ORNL—5700) 


ERA Vol.6,No.14/ 64S 


Research Programs 
Environmental Sciences Division. Annual progress report for 
period ending September 30, 1980 (Lead abstract), 6:21019 
(ORNL—5700) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
Entrainment 
Empirical methodology for estimating entrainment losses at 
power plants sited on estuaries, 6:20164 
Morphological Changes 
Analysis of toluene toxicity and atmospheric dispersion from 
an organic Rankine Bottoming Cycle System. Final report, 
6:20846 (IDO— 10091) 
Mortality 
Analysis of toluene toxicity and atmospheric dispersion from 
an organic Rankine Bottoming Cycle System. Final report, 
6:20846 (IDO—10091) 
Empirical methodology for estimating entrainment losses at 
power plants sited on estuaries, 6:20164 
AQUIFERS 
Heat Storage 
Survey of reinjection experience from groundwater cooling 
applications, 6:20277 (PNL—3740) 
Theoretical studies in long-term thermal energy storage in 
aquifers, 6:20276 (LBL—11593) 
Radioactivity 
Variation of uranium isotopes in some carbonate aquifers, 
6:21014 (CONF-780422—(Vol.1)) 
ARCHAEOLOGICAL SPECIMENS 
Age Estimation 
Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 
Thermolumi ence 
Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 
ARGON 
Chemical Reaction Kinetics 
Chemiluminescent chemi-ionization: Ar* +Ca and the CaAr* 
emission spectrum, 6:20595 
Chemiluminescence 
Chemiluminescent chemi-ionization: Ar* +Ca and the CaAr* 
emission spectrum, 6:20595 
Electron Mobility 
Effect of laser radiation on the mobility of electrons in gases, 
6:20535 
Electron-Atom Collisions 
Electron-impact excitation of electronic states in argonat 
incident energies between 16 and 100 eV, 6:21183 
Electron-impact excitation of the lowest four excited states of 
argon, 6:21184 
Ion-Atom Collisions 
Rotational excitation and radiative lifetimes of No”, 6:21167 
Mass Spectroscopy 
Potassium-argon and neutron activation analysis studies of 
polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
Muonic Atoms 
Negative muon capture in noble gas mixtures, 6:21203 
Photolysis 
Infrared photodissociation of van der Waals molecules 
containing ethylene, 6:21176 
Predissociation 
Infrared photodissociation of van der Waals molecules 
containing ethylene, 6:21176 
ARGON COMPOUNDS 
Emission Spectra 
Chemiluminescent chemi-ionization: Ar* +Ca and the CaAr* 
emission spectrum, 6:20595 
ARGON IONS 
Radiation Chemistry 
Radiation chemistry of high-energy carbon, neon, and argon 
ions: integral yields from ferrous sulfate solutions, 6:21071 
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ARIZONA 
Solar Energy 
Arizona Solar Energy Commission annual report, 1979-1980, 
6:19947 
Arizona solar industries guide, 6:19948 
Tax Credits 
Arizona solar industries guide, 6:19948 
Thorium Ores 
Radioactive occurrences and uranium production in Arizona. 
Final report, 6:19835 (GJBX—143(81)) 
Uranium Deposits 
Radioactive occurrences and uranium production in Arizona. 
Final report, 6:19835 (GJBX—143(81)) 
Wind Power 
Wind energy resource atlas. Volume 8. The southern Rocky 
Mountain region, 6:20121 (PNL—3195-WERA-8) 
ARKANSAS 
Wind Power 
Wind energy resource atlas. Volume 7. The south central 
region, 6:20120 (PNL—3195-WERA-7) 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
STILBENE 
TOLUENE 
¥YLENES 
Combustion Products 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 
Combustion Properties 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 
Reduction 
Metal-ammonia reduction: effect of methyl substituents and a 
question concerning protonation sites in dianions, 6:20624 
ARSENIC 
Abundance 
Baca geothermal demonstration project baseline ecosystem 
studies of cooling tower emission effects, 6:20110 
(DOE/ET/27163—6) 
Activation Analysis 
Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 
Monitoring 
Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
Spectroscopy 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
Toxicity 
Plant growth and trace-element uptake on acidic coal refuse 
amended with lime or fly ash, 6:21118 
X-Ray Fluorescence Analysis 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX— 105(81)) 
ARSENIC FLUORIDES 
Adducts 
Synthesis and characterization of graphite-metal fluoride 
intercalation compounds, 6:20583 (LBL—12228) 
Clathrates 
Synthesis and characterization of graphite-metal fluoride 
intercalation compounds, 6:20583 (LBL—12228) 
ARSENIC OXIDES 
Toxicity 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 


ASBESTOS 
Leaching 
Leaching of asbestos-cement cooling-tower fill. Final report, 
6:20146 (EPRI-CS—1777) 
ASCORBIC ACID 
Biological Effects 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
Oxidation 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
Redox Potential 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
ASHES 
See also FLY ASH 
Chemical Composition 
Chemical and physical characterization of western low-rank- 
coal waste materials, 6:19704 (DOE/FC/10200—T1) 
Kinetics and mechanisms of hydroliquefaction and 
hydrogasification of lignite, 6:19637 (DOE/ET/10618—T2) 
Utilization of coal-associated minerals. Final report, 6:19702 
(DOE/ET/10533—T1) 
Western subbituminous coals and lignites. Final report, 6:19730 
(EPRI-CS—1768) 
Particle Size 
Measurements of the size and concentration of ash droplets in 
coal-fired MHD plasmas, 6:20379 
Pelletizing 
Pelletized waste form demonstration program, October 1980- 
March 1981, 6:19866 (MLM—2827) 
Waste Disposal 
Chemical and physical characterization of western low-rank- 
coal waste materials, 6:19704 (DOE/FC/10200—T1) 
Waste Product Utilization 
Utilization of coal-associated minerals. Final report, 6:19702 
(DOE/ET/10533—T1) 
ASTATINE ISOTOPES 
Alpha Decay 
Systematics of nuclear level properties in the lead region, 
6:21278 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
Magnetic Dipole Moments 
Systematics of nuclear level properties in the lead region, 
6:21278 
ASTROCYTOMAS 
See NEOPLASMS 
ATLANTIC OCEAN 
Comparative Evaluations 
Radiochemical and radioecological studies of natural and 
artificial alpha-emitting radionuclides, 6:21012 (CONF- 
780422—(Vol.1)) 
ATMOSPHERIC PRECIPITATIONS 
See also RAIN 
Chemical Composition 
Appendix to Environmental Measurements Laboratory. 
Environmental report, 6:20840 (EML—390(App.)) 
Seasonal patterns of sulfate and nitrate in precipitation in the 
United States, 6:20835 (CONF-810631—2) 
Sampling 
Use of lead-210 and polonium-210 as tracers of atmospheric 
processes, 6:20825 (CONF-780422—(Vol.1)) 
Tracer Techniques 
Use of lead-210 and polonium-210 as tracers of atmuspheric 
processes, 6:20825 (CONF-780422—(Vol.1)) 
ATOM TRANSPORT 
Calculation Methods 
Radon migration in the ground: a supplementary review, 
6:20889 (CONF-780422—(Vol.1)) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 





ATOMIC MODELS 
Calculation Methods 


ATOMIC MODELS 
Electronic Structure 
Quadratically convergent MCSCF scheme using Fock 
operators, 6:21171 
ATOM-MOLECULE COLLISIONS 
Angular Momentum 
CC, CS, and IOS generalized phenomenological cross sections 
for atom—diatom mixtures, 6:21175 
Sudden Approximation 
CC, CS, and IOS generalized phenomenological cross sections 
for atom—diatom mixtures, 6:21175 
ATTACHED GREENHOUSES 
Design 
Minimum benefits analysis of residential passive solar sunspace 
designs, 6:20079 
Marketing Research 
Toward identifying the markets for passive solar homes and 
sunspaces, 6:20063 
Solar Space Heating 
Minimum benefits analysis of residential passive solar sunspace 
designs, 6:20079 
Passive solar food system, 6:20081 
ATWS 
(Anticipated transients without scram.) 
Anticipated transients without scram for light-water reactors: 
unresolved safety issue Tap A-9, 6:20266 
AUGER ELECTRON SPECTROSCOPY 
Research Programs 
Sandia Technology, 6:21138 (SAND—81-0564(Vol.5)(No.3)) 
AUSTENITIC STEELS 
Standards 


Forgings and bars for nuclear and other special applications 
(ASME SA-654 with additional requirements), 6:20219 (NE- 
M—2-21T(5-81)(Rev.)) 


AUSTRALIA 
Research Programs 
Compendium of Australian Energy Research, Development 
and Demonstration Project, 6:20294 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES 
Fuel Economy 
Vehicle purchase and use data matrices: J.D. Power/DOE 
New Vehicle Owner Surveys, 6:20418 (DOE/CE/70032—1) 
Marketing Research 
Vehicle purchase and use data matrices: J.D. Power/DOE 
New Vehicle Owner Surveys, 6:20418 (DOE/CE/70032—1) 
Unleaded Gasoline 
Methyl aryl ethers from coal liquids as gasoline extenders and 
octane improvers, 6:20450 (DOE/CE/50022—1) 
Uses 
Vehicle purchase and use data matrices: J.D. Power/DOE 
New Vehicle Owner Surveys, 6:20418 (DOE/CE/70032—1) 
AUTORADIOGRAPHY 
Measuring homogeneity of ceramic nuclear fuels, 6:20210 
(HEDL-SA—2177) 
AUTOTHERMAL REFORMER PROCESSES 
Catalysts 
Hydrocarbon reforming for hydrogen fuel cells. Annual report, 
1 October 1979 to 30 September 1980, 6:20387 
(DOE/MC/11323—T1) 
AXEROPHTOL 
See VITAMIN A 
AZOLES 
See also PYRAZOLES 
PYRROLES 
TETRAZOLES 
TRIAZOLES 
Quantitative Chemical Analysis 
Potentiometric semimicrodetermination of some triazoles, 
diazoles, and triazenes, 6:20576 
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BACA GEOTHERMAL FIELD 
Baseline Ecology 

Baca geothermal demonstration project baseline ecosystem 
studies of cooling tower emission effects, 6:20110 
(DOE/ET/27163—6) 

Environmental Impacts 

Baca geothermal demonstration project baseline ecosystem 
studies of cooling tower emission effects, 6:20110 
(DOE/ET/27163—6) 

Geothermal Power Plants 

Baca geothermal demonstration project. Power plant detail 

design document, 6:20113 (DOE/ET/27163—7) 
BACILLUS SUBTILIS 
Cloning 

Brief description of research papers accepted for publication 

during 1980. Annual report, 6:21103 (UR—3490-2010) 
BACKGROUND RADIATION 
Algorithms 

Track etch radon ratios to soil uranium and a new uranium 

abundance estimate, 6:20892 (CONF-780422—(Vol.1)) 
Comparative Evaluations 

Population doses from natural radionuclides due to certain 

aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Fluctuations 

Fluctuations in the microwave background at large angular 

scale, 6:21154 
Radiation Monitoring 
Methods and results of measurements of the environmental 
radiation in Bavaria, 6:20772 (CONF-780422—(Vol.2)) 
BACTERIA 
See also METHANOGENIC BACTERIA 
Biophysics 

Brief description of research papers accepted for publication 

during 1980. Annual report, 6:21103 (UR—3490-2010) 
BADDELEYITE 
Crystal Structure 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Geochemistry 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Phase Diagrams 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Radiation Effects 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
BALLOONING INSTABILITY 

Finite gyroradius stabilization of ballooning modes in a toroidal 

geometry, 6:21347 (PPPL—1778) 
Analytical Solution 

Ballooning mode growth rate dependence on separatrix shape 
for idealized equilibria of a field reversed theta pinch, 
6:21331 (LA—8700-C) 

Kinetic Equations 
Kinetic theory of collisionless ballooning modes, 6:21349 
(PPPL—1782) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
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quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
BARIUM 148 
Beta-Minus Decay 

Radioactive decay studies at TRISTAN. Progress report, April 

1, 1980-February 28, 1981, 6:21271 (DOE/ER/10494—T1) 
BARIUM FLUORIDES 
Solubility 

Durability of beryllium fluoride glasses in water: comparison 

with other glasses and crystals, 6:20611 
BARLEY 
Genetic Radiation Effects 

Study of genetic effects in plants induced by natural 
radioactivity in southwest France (Tobacco; barley), 6:21084 
(CONF-780422—(Vol.2)) 

BARNWELL FUEL PROCESSING PLANT 
Nuclear Materials Management 

Demonstration of near-real-time accounting at the AGNS 

Barnwell Plant, 6:19913 (LA-UR—81-1369) 
BARTLESVILLE ENERGY TECHNOLOGY CENTER 
Bibliographies 

List of BETC publications, October 1977-December 1980, 

6:21486 (DOE/BETC/SP—81/3) 
Information Systems 

Project Tracking System (PTS) user’s manual, 6:21485 

(DOE/BC/10070—1) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYONIUM 
Binding Energy 

Interaction of nucleons with antinucleons. IIJ. Photon and pion 

emission from bound states, 6:21245 
Energy Levels 

Interaction of nucleons with antinucleons. III. Photon and pion 

emission from bound states, 6:21245 
Particle Widths 

Interaction of nucleons with antinucleons. III. Photon and pion 

emission from bound states, 6:21245 
BASALT 

Hydrogeologic framework of the Pasco Basin, 6:19878 (PNL- 
SA—8257) 

Preliminary hydrologic release scenarios for a candidate 
repository site in the Columbia River basalts, 6:19904 (RHO- 
BWI-ST—12) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
Electronic Circuits 

System and method for charging electrochemical cells in series 

(Patent), 6:20283 
Performance 

System and method for charging electrochemical cells in series 

(Patent), 6:20283 
BAUXITE 
Sorptive Properties 

Electrostatic granular bed filter development program. 
Quarterly technical report, October-December 1980, 6:19705 
(FE—5490-14) 

BEAM BENDING MAGNETS 
Magnetic Fields 

Beam optical properties of the NSLS dipoles, 6:20762 (BNL— 

29341) 
Power Supplies 

NMR magnet regulator circuit providing search and lock 
regulation circuitry for electrostatic accelerator bending 
magnets, 6:20750 (DOE/ER/01388—487) 

BEAM BUNCHING 
Streak Photography 

Modes on a short SPEAR bunch as observed with a streak 

camera, 6:20744 (SLAC-PUB—2696) 
BEAM-PLASMA SYSTEMS 

Propagation of an intense ion beam transverse to a magnetic 

field, 6:21416 (LA—8700-C) 


BERYLLIUM 
Emission 


BEANS 
Radionuclide Kinetics 
Transfer of radium from soil to plants in an area of high 
natural radioactivity in Ramsar, Iran, 6:20901 (CONF- 
780422—(Vol.1)) 
BEARINGS 
Failure Mode Analysis 
Failure-cause analysis: turbine bearing systems. Phase I. 
Development of data collection plan, 6:20148 (EPRI-CS— 
1801-SY) 
BEAUTY PARTICLES 
Particle Identification 
Narrow high-spin b-flavored mesons, 6:21235 
Spin 
Narrow high-spin b-flavored mesons, 6:21235 
BEES 
See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
Biological Models 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
BELLOWS 
Mechanical Properties 
Testing of bellows for engineering systems. Part II, 6:19924 
(ORNL/TM—7650) 
Performance Testing 
Testing of bellows for engineering systems. Part II, 6:19924 
(ORNL/TM—7650) 
BENZEDRINE 
Toxicity 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
BENZENE 
Chemical Reaction Kinetics 
Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 3, May 1, 1980-March 31, 1981, 
6:20644 (DOE/ER/06030—T1) 
Combustion Products 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 
Combustion Properties 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 
Consumption Rates 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S56) 
Prices 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S6) 
Production 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S6) 
BENZOPYRENE 
Carcinogenesis 
Inhibition of benzo[a]pyrene-induced mammary carcinogenesis 
by retinyl acetate (Rats), 6:21120 
BENZOPYRROLES 
See INDOLES 
BERYLLIUM 
Abundance 
Revision of the meteorite based cosmic abundance of boron, 
6:21147 
Activation Analysis 
Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 
Emission Spectroscopy 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 





BERYLLIUM 
Emission Spectroscopy 


Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Oxidation 

Initial stages of oxidation of metals and alloys. Progress report, 

May 1, 1980-April 30, 1981, 6:20459 (DOE/ER/10501—2) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
BERYLLIUM 7 
Geographical Variations 

Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 

Seasonal Variations 

Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 

BERYLLIUM 9 TARGET 
Oxygen 18 Reactions 
Beta decay of *'O, 6:21259 
BERYLLIUM CHLORIDES 
Electron Spin Resonance 

Codeposition generation of BeCl in an argon matrix at 12 K: 

An ESR investigation, 6:21190 
Matrix Isolation 

Codeposition generation of BeC] in an argon matrix at 12 K: 

An ESR investigation, 6:21190 
BERYLLIUM FLUORIDES 
Dielectric Properties 

Microscopic model of anomalous low-frequency excitations in 
inorganic glasses: Molecular dynamics study of BeFo, 
6:20548 

Solubility 

Durability of beryllium fluoride glasses in water: comparison 

with other glasses and crystals, 6:20611 
Sound Waves 

Microscopic model of anomalous low-frequency excitations in 
inorganic glasses: Molecular dynamics study of BeFo, 
6:20548 

Thermodynamic Properties 

Microscopic model of anomalous low-frequency excitations in 
inorganic glasses: Molecular dynamics study of BeFo, 
6:20548 

BERYLLIUM MODERATORS 

See BERYLLIUM 

BETA II DEVICES 
Plasma Instability 
Critical bias fields for tilting stability in the BETA-II 
experiment, 6:21324 (LA—8700-C) 
Transport Theory 
Reversed-field mirror transport code, 6:21329 (LA—8700-C) 
Two-Dimensional Calculations 
Computational compact torus experiment, 6:21418 (LA—8700- 
C) 
BETA PARTICLES 
Backscattering 
Student project work in thin-film measurement systems. 
Topical report, 6:20785 (BDX—613-2340) 
BETA RADIOGRAPHY 
Student project work in thin-film measurement systems. 
Topical report, 6:20785 (BDX—613-2340) 
BETATRONS 
Neutron Dosimetry 
Radiation protection measurements relating to the additional 
dose caused by neutrons in the operation of a 15-MeV 
betatron, 6:20761 (SLAC-Trans—0195) 
BETTIS 
Environmental Effects 
Effluent and environmental monitoring report for calendar 
year 1980, 6:20879 (WAPD-RC/E(ESE)—168) 
Radiation Monitoring 
Effluent and environmental monitoring report for calendar 
year 1980, 6:20879 (WAPD-RC/E(ESE)—168) 
BEVATRON 
(6.2-GeV proton synchrotron at LBL.) 
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Vacuum Systems 
Improving the Bevatron vacuum to 10~?° torr, 6:20753 (LBL— 
11746) 
BF3 COUNTERS 
Evaluation 
Exposure to cosmic-ray neutrons at commercial jet aircraft 
altitudes, 6:21083 (CONF-780422—(Vol.2)) 
BICARBONATES 
See ACID CARBONATES 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 
Scintiscanning 
Ruthenium-97 hepatobiliary agents for delayed studies of the 
bilary tract I: Ru-97 PIPIDA: concise communication, 
6:21065 
BIOLOGICAL STRESS 
Biological Effects 
Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
PLANTS 
SEAWEEDS 
SUGAR BEETS 
wooD 
WOOD WASTES 
Comparative Evaluations 
Catalytic conversion of biomass to fuels. Final report, 6:19963 
(DOE/ET/11013—T1) 
Energy Source Development 
Ecosystem studies program, 6:20884 (ORNL—5700) 
Gasification 
Catalytic conversion of biomass to fuels. Final report, 6:19963 
(DOE/ET/11013—T1) 
Liquefaction 
Direct-liquefaction process development activities at Lawrence 
Berkeley Laboratory, 6:19983 (LBL—12382) 
Production 
Inventory and evaluation of biomass materials as fuel energy 
sources for the State of New Mexico, 6:19985 (NP— 
1902692) 
Pyrolysis 
Experimental investigation into fast pyrolysis of biomass using 
an entrained flow reactor, 6:20000 (SERI/CP—622-1096) 
Perspectives in heat transfer requirements and mechanisms for 
fast pyrolysis, 6:19997 (SERI/CP—622-1096) 
Specialists’ workshop on fast pyrolysis of biomass, 6:19996 
(SERI/CP—622-1096) 
Research Programs 
Biomass program of the US Department of Energy and its 
activities in gaseous fuel production, 6:20354 
BIOMASS CONVERSION PLANTS 
Economic Analysis 
Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19977 
(DOE/RA/50349—T 1(Vol.1)) 
Environmental Impacts 
Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19978 
(DOE/RA/50349—T 1(Vol.2)) 
Feasibility Studies 
Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19977 
(DOE/RA/50349—T1(Vol.1)) 
Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19978 
(DOE/RA/50349—T 1(Vol.2)) 
Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19979 
(DOE/RA/50349—T 1(Vol.3)) 
Feasibility of converting a sugar beet plant to fuel ethanol 
production, 6:19959 (DOE/CS/83010—T1) 
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Study of the production of ethanol from sugar beets for use as 
a motor fuel. Final report, February 1, 1980-April 30, 1981, 
6:19958 (DOE/CS/83010—1) 
Health Hazards 
Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19978 
(DOE/RA/50349—T 1(Vol.2)) 
Process Development Units 
Research and development activities on direct liquefaction 
technology. Quarterly report, January-March 1981, 6:19984 
(LBL—12537) 
Process Heat 
Evaluation of methane production from wet stillage and the 
nutritional value of the residue. Final report, 6:19930 
(SERI/TR—09076-1) 
Socio-Economic Factors 
Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19978 
(DOE/RA/50349—T 1(Vol.2)) 
Waste Management 
Direct-liquefaction process development activities at Lawrence 
Berkeley Laboratory, 6:19983 (LBL—12382) 
Waste Processing 
Treatment of biomass-gasification wastewater, 6:19986 (PNL- 
SA—9388) 
Waste Product Utilization 
Evaluation of methane production from wet stillage and the 
nutritional value of the residue. Final report, 6:19930 
(SERI/TR—09076-1) 
Waste Water 
Treatment of biomass-gasification wastewater, 6:19986 (PNL- 
SA—9388) 
BIOMASS PLANTATIONS 
Economic Impact 
Marine kelp: energy resource in the coastal zone, 6:19982 
(LBL—12224) 
Environmental Impacts 
Marine kelp: energy resource in the coastal zone, 6:19982 
(LBL— 12224) 
Institutional Factors 
Marine kelp: energy resource in the coastal zone, 6:19982 
(LBL—12224) 
Legal Aspects 
Marine kelp: energy resource in the coastal zone, 6:19982 
(LBL—12224) 
BIRDS 
See also FOWL 
Behavior 
Effects of transmission lines on flight behavior of waterfowl 
and other birds, 6:20987 (EPRI-WS—78-141) 
Nesting platforms for use with transmission or distribution 
structures, 6:20986 (EPRI-WS—78-141) 
Right-of-way utilization by forest-and corridor-breeding bird 
populations, 6:20991 (EPRI-WS—78-141) 
Roadside management for pheasants and songbirds in east- 
central Illinois, 6:20988 (EPRI-WS—78-141) 
Habitat 
Habitat-niche discrimination of passerines along a transmission- 
line corridor, 6:20992 (EPRI-WS—78-141) 
Rights-of-way habitat for the endangered Attwater’s prairie 
chicken, 6:20990 (EPRI-WS—78-141) 


Use of rights-of-way by nesting wild turkeys in north Alabama, 


6:20989 (EPRI-WS—78-141) 
Population Dynamics 

Avian breeding success in relation to grassland and shrubland 
habitats within a 138 kV transmission-line corridor, 6:20993 
(EPRI-WS—78-141) 

Bird population responses to a forest-grassland and shrub 
ecotone on a transmission line corridor, 6:20985 (EPRI- 
WS—78-141) 

Reproduction 

Roadside management for pheasants and songbirds in east- 

central Illinois, 6:20988 (EPRI-WS—78-141) 
BISMUTH 
X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 

reconnaissance data release for the eastern portion of the 


Hydrotorting Process 


Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

BISMUTH 209 TARGET 
Krypton 84 Reactions 

Skyrme-force time-dependent Hartree-Fock calculations with 

axial symmetry, 6:21276 
Neutron Reactions 

Report to the DOE nuclear data committee, 6:21285 (UCID— 

18987) 
BISMUTH 210 
Particles 

Size distribution and origin of lead-210, bismuth-210, and 
polonium-210 on airborne particles in the troposphere, 
6:20862 (CONF-780422—(Vol.1)) 

BISMUTH 214 
Gamma Spectroscopy 

Experimental tests of turbulent diffusion models by high- 
resolution gamma-ray spectroscopy of radon daughters, 
6:20823 (CONF-780422—(Vol.1)) 

Isotope Ratio 

Diurnal variations of radon daughter concentrations in the 
lower atmosphere, 6:20855 (CONF-780422—(Vol.1)) 

Experimental tests of turbulent diffusion models by high- 
resolution gamma-ray spectroscopy of radon daughters, 
6:20823 (CONF-780422—(Vol.1)) 

In situ Ge(Li)-spectrometric measurements of gamma radiation 
from radon daughters under different weather conditions, 
6:20860 (CONF-780422—(Vol.1)) 

Particle Size 

Mean size among the particles of short-lived radon daughter 
products in the atmosphere, 6:20857 (CONF-780422— 
(Vol.1)) 

BISMUTH ISOTOPES 
Alpha Decay 

Systematics of nuclear level properties in the lead region, 

6:21278 
Energy Levels 

Systematics of nuclear level properties in the lead region, 

6:21278 
M4-Transitions 

Systematics of nuclear level properties in the lead region, 

6:21278 
Magnetic Dipole Moments 

Systematics of nuclear level properties in the lead region, 

6:21278 
BISMUTH SULFATES 
Decomposition 
Advanced thermochemical hydrogen cycles, 6:19927 (LA- 
UR—81-1279) 
BITTER SPAR 
See DOLOMITE 
BITUMINOUS COAL 
Desulfurization 
Chlorination process for coal desulfurization, 6:19694 
BLACK COATINGS 
Optical Properties 

Optical and structural properties of black molybdenum 
photothermal converter layers deposited by the pyrolysis of 
Mo(CO)., 6:20481 

BLACK SHALES 
Geology 

Paleoecology of the Devonian-Mississippian black-shale 
sequence in eastern Kentucky with an atlas of some common 
fossils, 6:21127 (DOE/ET/12040—151) 

Sedimentology of gas-bearing Devonian shales of the 
Appalachian Basin, 6:19785 (DOE/METC—114) 

Hydrotorting Process 

Chattanooga shale: a valuable US resource, 6:19808 (CONF- 

810520—5) 





BLACK SHALES 
Lithology 


Lithology 

Lithofacies map of combined Perrysburg - Huron and Java 
intervals, northwestern Pennsylvania, 6:19796 
(METC/EGSP—30) 

Natural Radioactivity 

Net feet of radioactive shale in Perrysburg Formation and 
Huron Shale (Dunkirk facies), northwestern Pennsyivania, 
6:19791 (METC/EGSP—25) 

Net feet of radioactive shale in the Java Formation (Pipe 
Creek facies), northwestern Pennsylvania, 6:19794 
(METC/EGSP—28) 

Paleontology 

Paleoecology of the Devonian-Mississippian black-shale 
sequence in eastern Kentucky with an atlas of some common 
fossils, 6:21127 (DOE/ET/12040—151) 

Resource Assessment 

Devonian oil shale of the eastern United States: a major 
American energy resource, 6:19805 

Devonian shale, 6:19797 

Stratigraphy 

Stratigraphic cross section (D) of the upper Devonian 
Perrysburg and Java Formations and their equivalents, 
northwestern Pennsylvania, 6:19787 (METC/EGSP—17) 

Stratigraphic cross section (E) of the upper Devonian 
Perrysburg and Java Formations and their equivalents, 
northwestern Pennsylvania, 6:19788 (METC/EGSP—18) 

Stratigraphic cross section (F) of the upper Devonian 
Perrysburg and Java Formations and their equivalents, 
northwestern Pennsylvania, 6:19789 (METC/EGSP—19) 

Stratigraphic cross section (C) of the upper Devonian 
Perrysburg and Java Formations and their equivalents, 
northwestern Pennsylvania, 6:19786 (METC/EGSP—16) 

Structure contours on the base of the Perrysburg Formation 
and Huron Shale (Dunkirk facies), northwestern 
Pennsylvania, 6:19792 (METC/EGSP—26) 

Structure contours on base of Java Formation, northwestern 
Pennsylvania, 6:19795 (METC/EGSP—29) 

Thickness 

Isopach map of Perrysburg Formation-Huron Shale interval, 
northwestern Pennsylvania, 6:19790 (METC/EGSP—24) 

Isopach map of Java Formation, northwestern Pennsylvania, 
6:19793 (METC/EGSP—27) 

Net feet of radioactive shale in Perrysburg Formation and 
Huron Shale (Dunkirk facies), northwestern Pennsylvania, 
6:19791 (METC/EGSP—25) 

Net feet of radioactive shale in the Java Formation (Pipe 
Creek facies), northwestern Pennsylvania, 6:19794 
(METC/EGSP—28) 

BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLENDING 
See MIXING 
BLOOD 
Radiation Dose Distributions 

Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 

BLOOD FLOW 
Biological Models 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
BNL 
(Brookhaven National Laboratory.) 
Environment 
Recharge forest revisited: soils of Brookhaven National 
Laboratory, 6:20933 (BNL—51342) 
BOHR APPROXIMATION 
See NILSSON-MOTTELSON MODEL 
BOHR-MOTTELSON MODEL 
See NILSSON-MOTTELSON MODEL 
BOILERS 
Boiler Fuels 

Engineering evaluation of the proposed boiler addition for 
Minnegasco Energy Center, Minneapolis, Minnesota. Final 
draft report, 6:20440 (DOE/RG/10075—T2) 
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Energy Efficiency 

Improving the efficiency of municipal boilers, 6:20439 

(DOE/IR/05106—T4) 
Fuel Substitution 

Engineering evaluation of the proposed boiler addition for 
Minnegasco Energy Center, Minneapolis, Minnesota. Final 
draft report, 6:20440 (DOE/RG/10075—T2) 

Maintenance 

Improving the efficiency of municipal boilers, 6:20439 

(DOE/IR/05106—T4) 
Scaling 

Corrosion problems in coal-fired boiler superheater and 
reheater tubes: steam-side oxidation and exfoliation. 
Development of a chromate-conversion treatment. Final 
report, 6:20151 (EPRI-CS—1812) 

Corrosion problems in coal-fired boiler superheater and 
reheater tubes: steam-side oxidation and exfoliation. Review 
and results of laboratory tests. Final report, 6:20150 (EPRI- 
CS—1811) 

BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Fourier Analysis 
Analysis of an upstream weighted collocation approximation to 
the transport equation, 6:21313 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BOLTZMANN-VLASOV EQUATION 
Analytical Solution 

Variational structure of the Vlasov equation, 6:21318 

(DOE/ET/53088—13) 
BONE MARROW 
Radiation Dose Distributions 

Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 

Radiation Doses 
Emanating power of Radon-222 measured in building 
materials, 6:20912 (CONF-780422—(Vol.2)) 
BONES 
See SKELETON 
BONNER SPHERE DETECTORS 
Evaluation 

Exposure to cosmic-ray neutrons at commercial jet aircraft 

altitudes, 6:21083 (CONF-780422—(Vol.2)) 
BOREHOLES 
Lithology 

Results of exploratory drill hole UE7nS East-Central Yucca 

Flat, Nevada Test Site, 6:21131 (UCID—18979) 
Physical Properties 

Results of exploratory drill hole UE7nS East-Central Yucca 

Flat, Nevada Test Site, 6:21131 (UCID—18979) 
Plugging 

Bell Canyon test summary report, 6:19883 (SAND—80-1375) 

Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—S5610) 

Stratigraphy 

Results of exploratory drill hole UE7nS East-Central Yucca 

Flat, Nevada Test Site, 6:21131 (UCID—18979) 
Well Logging 

Interpretation of geophysical well-log measurements in drill 
holes UE2S5a-4, -5, -6, and -7, Yucca Mountain, Nevada Test 
Site, 6:19896 (USGS-OFR—81-615) 

Results of exploratory drill hole UE7nS East-Central Yucca 
Flat, Nevada Test Site, 6:21131 (UCID—18979) 

BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Abundance 

Baca geothermal demonstration project baseline ecosystem 
studies of cooling tower emission effects, 6:20110 
(DOE/ET/27163—6) 
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Chemical ecology investigations at the Geysers, California, 
6:20112 (UCRL—84507) 
Revision of the meteorite based cosmic abundance of boron, 
6:21147 
Activation Analysis 
Revision of the meteorite based cosmic abundance of boron, 
6:21147 
Quantitative Chemical Analysis 
Revision of the meteorite based cosmic abundance of boron, 
6:21147 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
Spectroscopy 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
BORON SILICATES 
Solubility 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
BOROSILICATE GLASS 
Comparative Evaluations 
Conceptual process for immobilizing defense high level wastes 
in SYNROC-D, 6:19891 (UCRL—15347) 
Viscosity 
Composite quarterly technical report: long-term high-level 
waste technology, October-December 1980, 6:19858 (DP— 
80-157-4) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BRAYTON CYCLE POWER SYSTEMS 
Bellows 
Testing of bellows for engineering systems. Part II, 6:19924 
(ORNL/TM—7650) 
BRAZING 
Wettability 
Auger electron spectroscopy applied to braze wettability, 
6:20466 (RFP—3202) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREEDING BLANKETS 
Neutron Transport 
Energy-separation method for fusion-fission hybrid blanket 
neutronics analysis, 6:21404 (GA-A—16211) 
BRICKS 
Sampling 
Distribution of natural radioactive isotope concentrations and 
emanation factors measured on concrete and brick samples 
produced in Hungary, 6:21095 (CONF-780422—(Vol.2)) 
BRILLOUIN EFFECT 
Holography 
Optical ray retracing of Brillouin backscatter from a 
nonisothermal plasma, 6:21448 
BRILLOUIN SCATTERING 
See BRILLOUIN EFFECT 
BRINES 
Chemicai Analysis 
Geologic data for borehole ERDA-6, Eddy County, New 
Mexico, 6:19894 (USGS-OFR—81-468) 
Phase Studies 
E! Dorado micellar-polymer demonstration project. Sixth 
annual report, September 1979-August 1980, 6:19760 
(DOE/ET/13070—63) 
Solvent Properties 
Method for calculating strontium sulfate solubility, 6:20580 
(DOE/BETC/RI—80/10) 
BROMINATED ALIPHATIC HYDROCARBONS 
Absorption Spectra 
Molecular Rydberg transitions. XX. Vibronic doubling in alkyl 
bromides, 6:21172 
Chemical Reaction Kinetics 
Interpretations of Xel and XeBr bound—free emission spectra 
and reactive quenching of Xe(*P2) atoms by bromine and 
iodine containing molecules, 6:20594 


BUILDING MATERIALS 
Health Hazards 


Energy-Level Transitions 
Molecular Rydberg transitions. XX. Vibronic doubling in alkyl 
bromides, 6:21172 
BROMINE 
Absorption Spectroscopy 
Infrared-absorption spectroscopy with color-center lasers. 
Progress report, April 1, 1980-March 31, 1981, 6:20507 
(DOE/ER/10477—2) 
Activation Analysis 
Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 
Chemical Reaction Kinetics 
Interpretations of XeI and XeBr bound—free emission spectra 
and reactive quenching of Xe(*P2) atoms by bromine and 
iodine containing molecules, 6:20594 
BROMINE 74 
High Spin States 
High spin states in “Br, 6:21268 
BROMINE FLUORIDES 
Clathrates 
Synthesis and characterization of graphite-metal fluoride 
intercalation compounds, 6:20583 (LBL—12228) 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
Beam Extraction 
Improved measurements of slow-extracted beam emittance, 
6:20748 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWNS FERRY-3 REACTOR 
Reactor Accidents 
Partial failure to scram at Browns Ferry 3, 6:20268 
BSF REACTOR 
See BSR-] REACTOR 
BSR-1 REACTOR 
Reactor Kinetics 
Neutronics model of the bulk shielding reactor (BSR): 
validation by comparison of calculations with the 
experimental measurements, 6:20242 (ORNL/TM—7128) 
BSR-2 REACTOR 
Reactor Kinetics 
Neutronics model of the bulk shielding reactor (BSR): 
validation by comparison of calculations with the 
experimental measurements, 6:20242 (ORNL/TM—7128) 
BUILDING MATERIALS 


See also BRICKS 
CEMENTS 
CONCRETES 


Activity Levels 
Population doses from natural radionuclides due to certain 
aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Comparative Evaluations 
Measurements of gamma radiation in Swedish houses by means 
of mailed CaSO;/Dy dosimeters, 6:20776 (CONF-780422— 
(Vol.2)) 
Methods and results of measurements of the environmental 
radiation in Bavaria, 6:20772 (CONF-780422—(Vol.2)) 
Contamination 
Radioactive contamination of natural and artificial materials, 
6:20904 (CONF-780422—(Vol.1)) 
Evaluation 
Measurement program of natural radiation in France: 
description and preliminary results, 6:20775 (CONF- 
780422—(Vol.2)) 
Radon in dwellings in Sweden, 6:21089 (CONF-780422— 
(Vol.2)) 
Gamma Spectra 
Radioactive contamination of natural and artificial materials, 
6:20904 (CONF-780422—(Vol.1)) 
Geometry 
Radiation exposure from building materials, 6:21092 (CONF- 
780422—(Vol.2)) 
Health Hazards 
Emanating power of Radon-222 measured in building 
materials, 6:20912 (CONF-780422—(Vol.2)) 








BUILDING MATERIALS 
Natural Radioactivity 


Natural Radioactivity 
Population dose equivalent from naturally occurring 
radionuclides in building materials, 6:21096 (CONF-780422— 
(Vol.2)) 
Radiation Doses 
Methods and results of measurements of the environmental 
radiation in Bavaria, 6:20772 (CONF-780422—(Vol.2)) 
Radiometric Surveys 
Radiation exposure from building materials, 6:21092 (CONF- 
780422—(Vol.2)) 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Computerized Simulation 
Comparative study of four passive building energy simulations: 
DOE-2.1, BLAST, SUNCAT-2.4, DEROB-III, 6:20065 
Control Systems 
Building automation systems. Information bulletin of the 
energy task force of the urban consortium, 6:20399 
(DOE/IR/05106—TS) 
Cooling 
Survey of reinjection experience from groundwater cooling 
applications, 6:20277 (PNL—3740) 
Design 
Energy conservation: design resource handbook, 6:20404 
Energy Analysis 
Comparative study of four passive building energy simulations: 
DOE-2.1, BLAST, SUNCAT-2.4, DEROB-III, 6:20065 
Energy Efficiency 
Energy conservation: design resource handbook, 6:20404 
Energy Storage Systems 
Battery storage on the customer side of the meter assessment. 
Final report, 6:20395 (BMI—2078) 
Energy Systems 
Energy conservation: design resource handbook, 6:20404 
Heat Gain 
Quantifying the impact of orientation, insulation, color, and 
wind on massive and lightweight building envelopes, 6:20415 
Heat Losses 
Quantifying the impact of orientation, insulation, color, and 
wind on massive and lightweight building envelopes, 6:20415 
Infrared Thermography 
Local government use of thermography for energy 
conservation, 6:20400 (DOE/IR/05106—T7) 
Passive Solar Heating Systems 
National passive/hybrid performance evaluation program for 
systems development, 6:20075 
Solar Space Heating 
MIT Solar Building 5: the second year’s performance, 6:20049 
(DOE/CS/34513—1) 
Space Heating 
Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, January-March 1980, 6:20738 
(DOE/ET/10381—T3) 
Spray Cooling 
Spray-roof cooling system-analysis: cooling concept 
integration, Phase I. Passive and hybrid solar manufactured 
building project. Project status report No. 1, 6:20398 
(DOE/CS/30366— 1) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 
See BSR-] REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKERS 
See HOPPERS 
BURNERS 
See also FLUIDIZED-BED COMBUSTORS 
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Design 
Effects of components of synfuels on soot formation. Quarterly 
technical progress report No. 2, January 1-March 31, 1981, 
6:19750 (DOE/PC/30307—T2) 
BUTADIENE 
Dissociation 
Laser photofragment spectroscopy of the 1,3-butadiene cation 
at 5145 A, 6:21181 
Photolysis 
Laser photofragment spectroscopy of the 1,3-butadiene cation 
at 5145 A, 6:21181 
BWR TYPE REACTORS 
See also BROWNS FERRY-3 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
SL-] REACTOR 
Fuel Rods 
Chemical thermodynamics of complex systems: fission product 
behavior in LWR fuel elements, 6:20194 (LBL—12291) 
Primary Coolant Circuits 
Oxygen suppression in boiling water reactors. Quarterly report 
4, July 1-September 30, 1978, 6:20191 (DOE/ET/34203—38) 
Reactor Protection Systems 
Comments on the Kahl relay common-mode failure in Vol. 20, 
No. 5 (Recurrence), 6:20267 


Cc 


CADMIUM 


Atmospheric Chemistry 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Flotation 

Ion flotation of cadmium using 

ethylhexadecyldimethylammonium bromide, 6:20558 
Ion Exchange Chromatography 

Use of the axial filter to measure low distribution coefficients, 

6:20577 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 

6:20841 (EML—390(App.)) 
Mutagenesis 

Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV/04369—T1) 

Solubility 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Tissue Distribution 

Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV/04369—T1) 

Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
X-Ray Fluorescence Analysis 

Analysis of solders by x-ray fluorescence spectrometry, 6:20563 
(K—2020) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 


CADMIUM 109 


Monitoring 
Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 


CADMIUM 115 


Removal 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
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Trace Amounts 

Radioactive and stable trace metals in Narragansett Bay, 

Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
CADMIUM SULFIDE SOLAR CELLS 
Crystal Structure 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report No. 2, October 1-December 31, 1979, 6:20010 
(SERI/PR—8310-1-T2) 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report, September 1-November 30, 1980, 6:20012 
(SERI/PR—8310-1-T4) 

Efficiency 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly progress report, September 1, 1979-November 30, 
1979, 6:20005 (SERI/PR—8309-1-T1) 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly report, September 1-November 30, 1980, 6:20008 
(SERI/PR—8309-1-T5) 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report, September 1-November 30, 1980, 6:20012 
(SERI/PR—8310-1-T4) 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly progress report, March 1-May 31, 1980, 6:20007 
(SERI/PR—8309-1-T3) 

Electrical Properties 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly progress report, September 1, 1979-November 30, 
1979, 6:20005 (SERI/PR—8309-1-T1) 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly progress report, December 1, 1979-February 29, 
1980, 6:20006 (SERI/PR—8309-1-T2) 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly report, September 1-November 30, 1980, 6:20008 
(SERI/PR—8309-1-T5) 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report No. 3, January 1-March 31, 1980, 6:20011 
(SERI/PR—8310-1-T3) 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly progress report, March 1-May 31, 1980, 6:20007 
(SERI/PR—8309-1-T3) 

Fabrication 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly progress report, September 1, 1979-November 30, 
1979, 6:20005 (SERI/PR—8309-1-T1) 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly progress report, December 1, 1979-February 29, 
1980, 6:20006 (SERI/PR—8309-1-T2) 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly report, September 1-November 30, 1980, 6:20008 
(SERI/PR—8309-1-TS5) 

Indium phosphide/cadmium sulfide thin-film solar cells. 
Semiannual report, July 1980-December 1980, 6:20014 
(SERI/PR—9196-1-T2) 

Microstructure 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Critical studies in materials and durability. Annual progress 
report, July 1, 1979-August 31, 1980, 6:20013 (SERI/PR— 
8310-1-T5) 

Optical Properties 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report, July 1-September 30, 1979, 6:20009 (SERI/PR— 
8310-1-T1) 

Performance 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report No. 2, October 1-December 31, 1979, 6:20010 
(SERI/PR—8310-1-T2) 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Critical studies in materials and durability. Annual progress 
report. July 1, 1979-August 31, 1980, 6:20013 (SERI/PR— 
8310-1-TS) 


CALCIUM 40 TARGET 
Antiproton Reactions 


Production 

Cadmium sulfide-copper sulfide heterojunction cell research. 
Quarterly progress report, March 1-May 31, 1980, 6:20007 
(SERI/PR—8309-1-T3) 

CADMIUM SULFIDES 
Grain Size 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report No. 2, October 1-December 31, 1979, 6:20010 
(SERI/PR—8310-1-T2) 

Microstructure 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report, July 1-September 30, 1979, 6:20009 (SERI/PR— 
8310-1-T1) 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report No. 3, January 1-March 31, 1980, 6:20011 
(SERI/PR—8310-1-T3) 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report, September 1-November 30, 1980, 6:20012 
(SERI/PR—8310-1-T4) 

CADMIUM TELLURIDES 
Grain Size 
Large grains of InP and CdTe on recrystallized CdS 
substrates, 6:20553 
Photoluminescence 
Photoluminescence in spray-pyrolyzed CdTe, 6:20533 
Recrystallization 
Large grains of InP and CdTe on recrystallized CdS 
substrates, 6:20553 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CAFETERIAS 
See RESTAURANTS 
CALCIUM 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Biochemical Reaction Kinetics 

Brief description of research papers accepted for publication 

during 1980. Annual report, 6:21103 (UR—3490-2010) 
Chemical Reaction Kinetics 

Chemiluminescent chemi-ionization: Ar* +Ca and the CaAr* 

emission spectrum, 6:20595 
Chemiluminescence 

Chemiluminescent chemi-ionization: Ar* +Ca and the CaAr* 

emission spectrum, 6:20595 
Ion Exchange 

Ion-exchange procedures. X. Cation exchange in concentrated 

HCI1O,-HCI solutions, 6:20573 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 

6:20841 (EML—390(App.)) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
CALCIUM 40 
Expectation Value 
Moment methods with effective nuclear Hamiltonians; 
calculations of radial moments, 6:21263 (IS-T—937) 
CALCIUM 40 TARGET 
Antiproton Reactions 
Resonance phenomena in antiproton-nucleus scattering, 6:21260 








CALCIUM COMPOUNDS 
Antiproton Reactions 


CALCIUM COMPOUNDS 
Emission Spectra 
Chemiluminescent chemi-ionization: Ar* +Ca and the CaAr* 
emission spectrum, 6:20595 
Phase Diagrams 
LigCrO,-CaCrO, binary phase diagram, 6:20605 
CALCIUM FLUORIDES 
Comparative Evaluations 
Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 
Solubility 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
CALCIUM IONS 
Biological Effects 
Amino acid transport into cultured tobacco cells. II. Effect of 
calcium, 6:21051 
CALCIUM OXIDES 
See also PEROVSKITE 
Comparative Evaluations 
Dessicant materials screening for backfill in a salt repository, 
6:19869 (ONWI—214) 
CALCIUM SULFATES 
Activation Analysis 
Potassium-argon and neutron activation analysis studies of 
polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
Isotope Dating 
Potassium-argon and neutron activation analysis studies of 
polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
CALHOUN-1 REACTOR 
Fuel Management 
Evaluation and demonstration of methods for improved fuel 
utilization. Fort Calhoun Poolside Inspection Programs: end- 
of-cycles 4 and 5, 6:20222 (DOE/ET/34010—2) 
CALIFORNIA 
See also GEYSERS GEOTHERMAL FIELD 
Air Quality 
ASCOT data from the 1979 field-measurement program in 
Anderson Creek Valley, California, 6:20826 (UCID—18874) 
Commercial Buildings 
End-use approach and attendant data base for energy 
forecasting in the commercial sector: application to 
California, 6:20304 (EPRI-EA—1729-SR) 
Geothermal Fields 
Draft environmental impact statement. Leasing within the 
Coso Known Geothermal Resource Area, Inyo County, 
California, 6:20109 
Meteorology 
ASCOT data from the 1979 field-measurement program in 
Anderson Creek Valley, California, 6:20826 (UCID—18874) 
Renewable Energy Sources 
Evaluation of renewable and alteruative technologies (draft 
staff report), 6:20352 (P—S00-80-012) 
CALIFORNIUM 250 TARGET 
Triton Reactions 
Comparison of *°*Cf spontaneous fission with *°°Cf(t, pf), 
6:21279 
CALIFORNIUM 252 
Spontaneous Fission 
Comparison of *’Cf spontaneous fission with *°°Cf(t, pf), 
6:21279 
CALIFORNIUM ALLOYS 
Lattice Parameters 
Californium-249 monoarsenide and monoantimonide, 6:20663 
CALIFORNIUM ARSENIDES 
Lattice Parameters 
Californium-249 monoarsenide and monoantimonide, 6:20663 
CANADA 
See also ONTARIO 
Radiometric Surveys 
Modification of the natural radionuclide distribution by some 
human activities in Canada, 6:20914 (CONF-780422— 
(Vol.2)) 
CANADA NRX RESEARCH REACTOR 
See NRX REACTOR 
CANADIAN NRU REACTOR 
See NRU REACTOR 
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CANCER 
See NEOPLASMS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPILLARY FLOW 
Comparative Evaluations 
Radon transport processes below the earth’s surface, 6:20893 
(CONF-780422—(Vol.1)) 
CARBENES 
Chemical Preparation 
Synthesis and reactivity of iron carbene complexes, 6:20647 
Chemical Reactions 
Synthesis and reactivity of iron carbene complexes, 6:20647 
Photochemistry 
Synthesis and reactivity of iron carbene complexes, 6:20647 
CARBON 


See also GRAPHITE 
PYROLYTIC CARBON 


Deposition 
Liquid-phase methanation/shift process development. First 
quarterly progress report, September 1-November 30, 1980, 
6:19652 (DOE/MC/14384—T1) 
Ion Collisions 
Excitation of P* -ions (50-500 keV) during passing through 
carbon foils, 6:21162 (HMI—294) 
Oxidation 
Effect of oxidation of carbons on the liquid-phase yield from a 
carbon plastic mass, 6:19695 (ORNL-tr—4741) 
CARBON 11 
Radiopharmaceuticals 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
CARBON 12 REACTIONS 
Compound-Nucleus Reactions 
Band structure in *°Kr, 6:21269 
CARBON 13 
Isotope Effects 
Kinetic isotope effect for carbon and oxygen in the reaction 
CO + OH, 6:20603 
CARBON 13 TARGET 
Neutron Reactions 
States in '*C from s/sub T/ and s/sub el/(q) for *C-+n: 
Measurement, R-matrix analysis, and model calculations, 
6:21258 
CARBON 14 
Energy Levels 
States in '*C from s/sub T/ and s/sub el/(q) for *C+n: 
Measurement, R-matrix analysis, and model calculations, 
6:21258 
CARBON DIOXIDE 
Chemical Reactions 
Laser simulation of solar pyrolysis and gasification using static 
coal samples, 6:19676 (LA—8617) 
Studies of molten-salt-catalysed coal gasification, 6:19642 
(DOE/ET/13382—T1) 
Mass Spectra 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Photoionization 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Transport 
Draft environmental impact statement. CO» project, Wasson 
Field/Denver Unit, 6:19777 
Final environmental impact statement. CO» project, Wasson 
Field/Denver Unit, 6:19776 
Ventilation 
Methods for a continuous registration of radon, thoron, and 
their decay products indoors and outdoors, 6:20780 (CONF- 
780422—(Vol.2)) 
CARBON DIOXIDE LASERS 
Cavity Resonators 
Grating tuned unstable resonator laser cavity (Patent), 6:20712 
CARBON IONS 
Ion Sources 
Acceleration of '*C beams in electrostatic accelerators, 6:20751 
(LA-UR—81-1124) 
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Ion-Atom Collisions 
Collisions of low-energy multicharged ions, 6:21159 (CONF- 
810432—2) 
Ionization of rare-gas targets by collisions of fast highly 
charged projectiles, 6:21188 
Radiation Chemistry 
Radiation chemistry of high-energy carbon, neon, and argon 
ions: integral yields from ferrous sulfate solutions, 6:21071 
CARBON MONOXIDE 
Absorption Spectroscopy 
Spatially resolved infrared absorption measurements: 
application of an optical Stark effect, 6:20569 
Chemical Reactions 
Kinetic isotope effect for carbon and oxygen in the reaction 
CO + OH, 6:20603 
Chemisorption 
Adsorption of CO on W(110) as studied using electron- 
stimulated desorptionand thermal desorption, 6:20472 
Angle resolved photoemission determination of the 
coordination of CO on the ZnO(0001) surface, 6:21191 
Desorption 
Adsorption of CO on W(110) as studied using electron- 
stimulated desorptionand thermal desorption, 6:20472 
Methanation 
Catalyst and process for converting synthesis gas to light 
olefins (Patent), 6:19685 
Recovery 
Chemical production from industrial by-product gases. Final 
report, 6:20430 (PNL—3753) 
Standards 
Common sense emissions urged, 6:20883 
CARBON OXYCHLORIDE 
See PHOSGENE 
CARBON STEELS 
Corrosion 
Corrosivity of propylene glycol solution in solar-energy fluid 
systems, 6:20086 (ANL/EES-TM—131) 
Corrosion Resistance 
Materials screening tests for the krypton-85 storage 
development program. Final report (Nitronic 50; 4130 steel), 
6:19843 (ENICO—1081) 
Standards 
Forgings and bars for nuclear and other special applications 
(ASME SA-654 with additional requirements), 6:20219 (NE- 
M—2-21T(5-81)(Rev.)) 
CARBON SULFIDES 
Kerr Effect 
Ultraviolet phase conjugation, 6:20554 
Mass Spectra 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Photoionization 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Ultraviolet Radiation 
Ultraviolet phase conjugation, 6:20554 
CARBON TETRACHLORIDE 
Electron Transfer 
Rate constants for the combination of trichloromethy] radicals 
and the electron-transfer reaction between hydroxymethyl 
radicals and carbon tetrachloride in solution, 6:20635 
Photolysis 
Rate constants for the combination of trichloromethy] radicals 
and the electron-transfer reaction between hydroxymethyl 
radicals and carbon tetrachloride in solution, 6:20635 
CARBONACEOUS MATERIALS 
See also COAL 
Chemical Reactions 
Studies of molten-salt-catalysed coal gasification, 6:19642 
(DOE/ET/13382—T1) 
CARBONYL CHLORIDE 
See PHOSGENE 
CARBONYLS 
Chemical Preparation 
Synthesis and reactivity of iron carbene complexes, 6:20647 
Chemical Reactions 
Synthesis and reactivity of iron carbene complexes, 6:20647 


CELL CULTURES 
Radiation Effects 


Biological 


Photochemistry 
Synthesis and reactivity of iron carbene complexes, 6:20647 
CARBOXYLIC ACID ESTERS 
Biological Effects 

Membrane lipid peroxidation: propagation and inhibition by 

antioxidants, 6:21042 (UR—3490-1952) 
Radiopharmaceuticals 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
DICARBOXYLIC ACIDS 
Synthesis 
Metal ion complexation by ionic crown ethers. Progress report, 
6:20617 (DOE/ER/10604—1) 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
Biological Models 

Specific binding of phorbol ester tumor promoters to intact 

primary epidermal cells from Sencar mice, 6:21117 
Inhibition 
Inhibition of benzo[a]pyrene-induced mammary carcinogenesis 
by retinyl acetate (Rats), 6:21120 
CARIBOU 
See DEER 
CASKS 
Design 
Storage containers for radioactive material (Patent), 6:19851 
CATALYSTS 
See also ELECTROCATALYSTS 
Chemical Preparation 

Catalyst and process for converting synthesis gas to light 

olefins (Patent), 6:19685 
Deactivation 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1980, 6:19643 (DOE/ET/14700—4) 

Liquid-phase methanation/shift process development. First 
quarterly progress report, September 1-November 30, 1980, 
6:19652 (DOE/MC/14384—T1) 

Two-stage liquefaction. Integrated quarterly technical progress 
report parametic study, October 1, 1979-March 31, 1980, 
6:19645 (DOE/ET/14804—1) 

Performance Testing 

Direct catalytic methanation of raw synthesis gas, 6:19693 
Recovery 

Exxon’s catalytic coal gasification process, 6:19690 
Research Programs 

Studies of supported metal catalysts. Progress report, 
September 1, 1980-August 31, 1981, 6:20581 
(DOE/ER/10485—T1) 

Specificity 

Liquid-phase methanation/shift process development. First 
quarterly progress report, September 1-November 30, 1980, 
6:19652 (DOE/MC/14384—T1) 

CAVES 
Temperature Gradients 

Radon- and thoron-produced radiation in National Park 

Service caves, 6:21094 (CONF-780422—(Vol.2)) 
Ventilation 
Radon- and thoron-produced radiation in National Park 
Service caves, 6:21094 (CONF-780422—(Vol.2)) 
CAVITY RESONATORS 
Design 
Grating tuned unstable resonator laser cavity (Patent), 6:20712 
CELL CONSTITUENTS 
See also CELL MEMBRANES 
Quantitative Chemical Analysis 

Trachelomonas hispida var. coronata (Euglenophyceae). III. 

Envelope elemental composition and mineralization, 6:21075 
CELL CULTURES 
Biological Radiation Effects 

Photoreactivation of ICR 2A frog cells after exposure to 
monochromatic ultraviolet radiation in the 252-313 nm 
range, 6:21109 








CELL CULTURES 
Enzyme Activity 


Enzyme Activity 
Amino acid transport into cultured tobacco cells. I. Lysine 
transport, 6:21050 
Amino acid transport into cultured tobacco cells. II. Effect of 
calcium, 6:21051 
CELL CYCLE 
Kinetics 
Quantitative cytokinetic analysis reviewed, 6:21055 (UCRL— 
85757) 
Mathematical Models 
Quantitative cytokinetic analysis reviewed, 6:21055 (UCRL— 
85757) 
CELL DIFFERENTIATION 
Biological Models 
Down regulation of specific binding of [20-*H]phorbol 12,13- 
dibutyrate and phorbol ester-induced differentiation of 
human promyelocytic leukemia cells, 6:21057 
CELL MEMBRANES 
Biological Functions 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Photolysis 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress report, October 1, 1980-September 30, 
1981, 6:21114 (DOE/EV/02217—38) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLULOSE 
Compacting 
Effect of vibrations on the density of loose-fill insulations, 
6:20410 (ORNL/Sub—7715/3) 
Density 
Effect of vibrations on the density of loose-fill insulations, 
6:20410 (ORNL/Sub—7715/3) 
Enzymatic Hydrolysis 
Utilization of agricultural wastes for production of ethanol. 
Progress report, October 1979-May 1980, 6:19962 
(DOE/ER/10021—T1) 
Impact Shock 
Effect of vibrations on the density of loose-fill insulations, 
6:20410 (ORNL/Sub—7715/3) 
Pyrolysis 
Product compositions and kinetics for rapid pyrolysis of 
cellulose, 6:19998 (SERI/CP—622-1096) 
Pyrolysis experiments at China Lake using a tubular entrained 
flow reactor, 6:19999 (SERI/CP—622-1096) 
CEMENT INDUSTRY 
Energy Conservation 
Assessment of selected conservation measures for high- 
temperature process industries, 6:20425 (DOE/CS/40015— 
T3) 
CEMENTS 
Bell Canyon test summary report, 6:19883 (SAND—80-1375) 
Chemical Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Comparative Evaluations 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Compression Strength 
Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—5610) 
Pelletized waste form demonstration program, October 1980- 
March 1981, 6:19866 (MLM—2827) 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Density 
Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—5610) 
Ductility 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
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Leaching 
Pelletized waste form demonstration program, October 1980- 
March 1981, 6:19866 (MLM—2827) 
Pelletizing 
Pelletized waste form demonstration program, October 1980- 
March 1981, 6:19866 (MLM—2827) 
Performance Testing 
Pelletized waste form demonstration program, October 1980- 
March 1981, 6:19866 (MLM—2827) 
Permeability 
Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—S5610) 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Sorptive Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Tensile Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Conductivity 
Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—S5610) 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Diffusivity 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Expansion 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI— 108) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Fluidized-Bed Combustion 
Update of Georgetown experience: fluidized-bed combustion 
(Conference paper; Georgetown Univ., Washington, DC), 
6:20313 
CENTRAL RECEIVER TEST FACILITY 
Status report on the Solar Thermal Test Facility, 6:20033 
CENTRIFUGE ENRICHMENT PLANTS 
Equipment 
New product pricing, 6:19839 (K/D—5210) 
Operation 
Flexible operations analysis utilizing classical systems-analysis 
techniques, 6:19840 (K/OA—4986) 
Systems Analysis 
Flexible operations analysis utilizing classical systems-analysis 
techniques, 6:19840 (K/OA—4986) 
CERAMIC MELTERS 
Connecting section and associated systems concept for the 
spray calciner/in-can melter process, 6:19872 (PNL—3170) 
CERAMICS 
Chemical Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Comparative Evaluations 
Conceptual process for immobilizing defense high level wastes 
in SYNROC-D, 6:19891 (UCRL—15347) 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Compression Strength 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Crystallization 
Microstructure examination and peak crystallization activation 
energy of MS-11A molybdenum sealing glass-ceramic, 
6:20511 (GEPP-TIS—533) 
Ductility 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Fracture Properties 
High-temperature behavior of silicon carbide, sialon, and 
aluminum oxide ceramics in coal and residual-oil slags, 
6:20505 (CONF-810528—3) 
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Leaching 

Composite quarterly technical report: long-term high-level 
waste technology, October-December 1980, 6:19858 (DP— 
80-157-4) 

Microstructure 

Microstructure examination and peak crystallization activation 
energy of MS-11A molybdenum sealing glass-ceramic, 
6:20511 (GEPP-TIS—533) 

Permeability 

High-temperature behavior of silicon carbide, sialon, and 
aluminum oxide ceramics in coal and residual-oil slags, 
6:20505 (CONF-810528—3) 

Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 

Resources 

Ceramic raw materials and their management, 6:20504 (CONF- 

810528—2) 
Sorptive Properties 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Tensile Properties 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Thermal Conductivity 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Thermal Diffusivity 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Thermal Expansion 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
CEREALS 
See also BARLEY 
MAIZE 
RICE 
WHEAT 
Gamma Spectroscopy 

Sources of natural radiation exposure in a low-monazite 

environment, 6:20777 (CONF-780422—(Vol.2)) 
CERIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
CERIUM 142 
Energy Levels 

Radioactive decay studies at TRISTAN. Progress report, April 

1, 1980-February 28, 1981, 6:21271 (DOE/ER/10494—T1) 
CERIUM 144 
Energy Levels 

Radioactive decay studies at TRISTAN. Progress report, April 

1, 1980-February 28, 1981, 6:21271 (DOE/ER/10494—T1) 
CERIUM 146 
Energy Levels 

Radioactive decay studies at TRISTAN. Progress report, April 

1, 1980-February 28, 1981, 6:21271 (DOE/ER/10494—T1) 
CERIUM 148 
Energy Levels 

Radioactive decay studies at TRISTAN. Progress report, April 

1, 1980-February 28, 1981, 6:21271 (DOE/ER/10494—T}!) 


CERIUM CHLORIDES 
Crystal Structure 

Refinement of cerium(III) trichloride heptahydrate in space 

group P1, 6:20612 
Molecular Structure 

Refinement of cerium(III) trichloride heptahydrate in space 

group P1, 6:20612 
CESIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ion Exchange 

Ion-exchange procedures. X. Cation exchange in concentrated 

HCI10,-HCI solutions, 6:20573 
Solvent Extraction 

Metal ion complexation by ionic crown ethers. Progress report, 

6:20617 (DOE/ER/10604—1) 
CESIUM 134 
Removal 

Radioactive and stable trace metals in Narragansett Bay, 

Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
Trace Amounts 

Radioactive and stable trace metals in Narragansett Bay, 

Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
CESIUM 137 
Environmental Transport 

Distribution of lead-210 in Japanese soils and its relation to the 
distributions of strontium-90, cesium-137, and stable lead, 
6:20902 (CONF-780422—(Vol.1)) 

Radioactivity 

Radionuclide concentrations and dose assessment of cistern 
water and groundwater at the Marshall Islands, 6:21022 
(UCRL—52853(Pt.2)) 

CESIUM HYDRIDES 
Electronegativity 

MCSCF pseudopotential calculations for the alkali hydrides 

and their anions, 6:21197 
Electronic Structure 

MCSCF pseudopotential calculations for the alkali hydrides 

and their anions, 6:21197 
CESIUM IONS 
Ion Sources 
Operating experience with a high-current Cs*' injector for 
heavy-ion fusion, 6:20755 (LBL—11751) 
CFFF 
See MHD GENERATOR CFFF 
CHARGED PARTICLES 


See also ALPHA PARTICLES 
BETA PARTICLES 
DEUTERONS 
IONS 


Transport Theory 
Charged-particle calculations using Boltzmann transport 
methods, 6:21403 (CONF-810415—8) 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED PARTICLES 
CHARMED MESON RESONANCES 
See also D RESONANCES 
Radiative Decay 
Narrow high-spin b-flavored mesons, 6:21235 
CHARS 
Chemical Reaction Kinetics 
Study of coal reactivities. Final report, June 1, 1976-September 
30, 1979, 6:19698 (DOE/ET/10526—T1) 
Combustion Properties 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 2, 1 
January 1981-31 March 1981, 6:19749 (DOE/PC/30306—T2) 








CHELATING AGENTS 
Combustion Properties 


CHELATING AGENTS 
Biological Effects 
Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV/04369—T1) 
Mutagenesis 
Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV/04369—T1) 
Performance Testing 
Enhanced oil recovery by improved waterflooding. Third 
annual report, October 1979-September 1980, 6:19759 
(DOE/ET/12065—38) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 
PETN 
TATB 
Activation Energy 
Kinetics study of a condensed detonating explosive, 6:20620 
Binders 
HMX/TATB/binder development, 6:20807 (MHSMP—81-26) 
Chemical Analysis 
Procedure for the analysis of RX-03-EJ (LX-17), 6:20567 
(UCID— 19033) 
Chemical Composition 
Aquarium tests on aluminized ANFO, 6:20801 (LA-UR—81- 
675) 
Chemical Reaction Kinetics 
Kinetics study of a condensed detonating explosive, 6:20620 
Combustion 
Burning and detonation, 6:20804 (LA-UR—81-839) 
Detonations 
Burning and detonation, 6:20804 (LA-UR—81-839) 
Detonation-wave interactions (PBX-9404), 6:20800 (LA-UR— 
81-203) 
Numerical modeling of shock-sensitivity experiments, 6:20802 
(LA-UR—81-695) 
Precursors in detonations in porous explosives, 6:20805 (LA- 
UR—81-865) 
Shock initiation sensitivity of hexanitrostilbene (HNS), 6:20812 
(SAND—81-0016C) 
Short-pulse shock initiation of granular explosives (PBX-9404), 
6:20810 (SAND—80-2305C) 
Performance 
Characterization and performance of thirteen boron/calcium 
chromate pyrotechnic blends, 6:20813 (SAND—81-0411) 
Shock initiation sensitivity of hexanitrostilbene (HNS), 6:20812 
(SAND—81-0016C) 
Short-pulse shock initiation of granular explosives (PBX-9404), 
6:20810 (SAND—80-2305C) 
Performance Testing 
Aquarium tests on aluminized ANFO, 6:2080i (LA-UR—81- 
675) 
Role of air and other gases in flyer-plate initiation of 
explosives, 6:20809 (SAND—80-2200C) 
Study of factors which influence the shock-initiation sensitivity 
of hexanitrostilbene (HNS), 6:20811 (SAND—80-2372) 
Physical Properties 
Characterization and performance of thirteen boron/calcium 
chromate pyrotechnic blends, 6:20813 (SAND—81-0411) 
HMX/TATB/binder development, 6:20807 (MHSMP—81-26) 
Pressing 
HMX/TATB/binder development, 6:20807 (MHSMP—81-26) 
Safety 
HMX/TATB/binder development, 6:20807 (MHSMP—81-26) 
Sensitivity 
Numerical modeling of shock-sensitivity experiments, 6:20802 
(LA-UR—81-695) 
Role of air and other gases in flyer-plate initiation of 
explosives, 6:20809 (SAND—80-2200C) 
Study of factors which influence the shock-initiation sensitivity 
of hexanitrostilbene (HNS), 6:20811 (SAND—80-2372) 
CHEMICAL LASERS 
Stimulated Emission 
Chemical pumping of pure rotational HF lasers, 6:20704 
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CHEMICAL PLANTS 
Load Management 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Power Demand 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
CHEMICAL REACTION KINETICS 
Chemistry of the biradicals produced in the Norrish Type II 
reaction, 6:20637 
Computer Calculations 
Program package using stiff, sparse integration methods for the 
automatic solution of mass action kinetics equations, 6:20615 
Computerized Simulation 
Program package using stiff, sparse integration methods for the 
automatic solution of mass action kinetics equations, 6:20615 
CHEMICAL REACTORS 
See also RETORTS 
Control Systems 
Experimental program for the development of peat 
gasification. Monthly status report, February 1-February 28, 
1981, 6:19929 (DOE/ET/10283—T3) 
CHIMNEYS 
Draft Control Systems 
Study of chimney draft regulation relating to energy 
conservation in oil-burning residential furnaces, 6:20407 
(NCEI—0027) 
CHINA CLAY 
See KAOLIN 
CHIRALITY 
Baecklund Transformation 
Baecklund transformations and local conservation laws for 
principal chiral fields, 6:21251 
Conservation Laws 
Baecklund transformations and local conservation laws for 
principal chiral fields, 6:21251 
CHLAMYDOMONAS 
Metabolism 
Using plants for hydrogen production, 6:19925 (CONF- 
810248—1) 
CHLORIDES 
Monitoring 
Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 
Toxicity 
Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
CHLOROFORM 


Electron Transfer 

Rate constants for the combination of trichloromethy] radicals 
and the electron-transfer reaction between hydroxymethyl] 
radicals and carbon tetrachloride in solution, 6:20635 

Gravimetric Analysis 

Procedure for the analysis of RX-03-EJ (LX-17), 6:20567 

(UCID— 19033) 
Photolysis 

Pressure and power dependence in the infrared laser photolysis ~ 
of 1-chloro-1-fluoroethylene: experiment and modeling 
calculations, 6:20645 (LA-UR—81-1172) 

Rate constants for the combination of trichloromethy] radicals 
and the electron-transfer reaction between hydroxymethy] 
radicals and carbon tetrachloride in solution, 6:20635 

CHLORINE 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
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quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 


Fate of chlorine in seawater. Progress report, November 1, 

1979-January 31, 1981, 6:20997 (DOE/EV/05572—T1) 
Potentiometry 

Automated potentiometric analysis with selective electrodes, 

6:20562 
CHLOROFORM 
ion 

Shock compression data for liquids. III. Substituted methane 
compounds, ethylene glycol, glycerol, and ammonia, 6:20539 

CHLOROPHYLL 
Molecular Structure 

Assessment of reaction center special-pair chlorophyll models, 

6:21041 
CHONDRITES 
Quantitative Chemical Analysis 
Revision of the meteorite based cosmic abundance of boron, 
6:21147 
CHROMATES 
Phase Diagrams 
LieCrO.-CaCrO, binary phase diagram, 6:20605 
CHROMATIN 
Chemical Reactions 

Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T1) 

Fractionation 

Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T1) 

Methylation 

Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T1) 

CHROMIUM 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Corrosion 

Materials technology for coal-conversion processes. Progress 

report, October-December 1980, 6:19625 (ANL—81-11) 
Ion Exchange 

Ion-exchange procedures. X. Cation exchange in concentrated 

HCI10,-HCI solutions, 6:20573 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 

Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 

Mutagenesis 

Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV/04369—T1) 

Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Tissue Distribution 

Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV/04369—T1) 

Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 


CHROMIUM 52 TARGET 
Neutron Reactions 
Cross-section measurement for the **Cr(n,p)5?V reaction near 
threshold, 6:21265 
CHROMIUM ALLOYS 
See also NICKEL-CHROMIUM STEELS 
Fabrication 
Powder metallurgy for fabrication of wire reinforced advanced 
gas turbine components, 6:20495 
Microstructure 
Study of solid metal/ceramic reactions. Progress report, March 
17, 1980-January 15, 1981, 6:20506 (DOE/ER/10413—T1) 
Phase Studies 
Study of solid metal/ceramic reactions. Progress report, March 
17, 1980-January 15, 1981, 6:20506 (DOE/ER/10413—T1) 
Stability 
Preliminary observations of the thermodynamic predictions of 
Fe-Cr-Ni alloys in coal gasifier environments, 6:20502 
Thermodynamic predictions of the behavior of Fe-Cr-Al alloys 
in coal gasifier environments, 6:20501 
Thermodynamics 
Preliminary observations of the thermodynamic predictions of 
Fe-Cr-Ni alloys in coal gasifier environments, 6:20502 
Thermodynamic predictions of the behavior of Fe-Cr-Al alloys 
in coal gasifier environments, 6:20501 
CHROMIUM COMPLEXES 
Chemical Reaction Kinetics 
Kinetics and mechanism of the vanadium(IV) oxidation of the 
(hydroxymethyl)chromium(IID) ion, 6:20593 
Electron Transfer 
Light induced electron transfer reactions of metal complexes, 
6:20648 
Excited States 
Light induced electron transfer reactions of metal complexes, 
6:20648 
Oxidation 
Kinetics and mechanism of the vanadium(IV) oxidation of the 
(hydroxymethyl)chromium(IID) ion, 6:20593 
CHROMIUM COMPOUNDS 
Electronic Structure 
Syntheses and electronic structures of decamethylmetallocenes, 
6:20584 (LBL—12556) 
Synthesis 
Syntheses and electronic structures of decamethylmetallocenes, 
6:20584 (LBL—12556) 
CHROMIUM-MOLYBDENUM STEELS 
Carburization 
Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 
Corrosion 
Corrosion problems in coal-fired boiler superheater and 
reheater tubes: steam-side oxidation and exfoliation. 
Development of a chromate-conversion treatment. Final 
report, 6:20151 (EPRI-CS—1812) 


Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 
Fatigue 
Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 
CHRONIC RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
CIRCUIT BREAKERS 
Design 
Metallic return transfer breaker development. Research project 
667. Final report, 6:20179 (EPRI-EL—1816) 
Performance Testing 
Metallic return transfer breaker development. Research project 
667. Final report, 6:20179 (EPRI-EL—1816) 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CLAYS 


See also ILLITE 
KAOLIN 
MONTMORILLONITE 








Mechanical Properties 
Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 
Specific Heat 
Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 
Thermal Conductivity 
Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 
Thermal Expansion 
Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 
CLEAN AIR ACT 
Cost Benefit Analysis 
Clean Air Act: a realistic assessment of cost-effectiveness, 
6:20291 
Enforcement 
Environmental Compliance Guide, 6:20288 (DOE/EV— 
0132(Vol.1)) 
CLEAN WATER ACT 
Enforcement 
Environmental Compliance Guide, 6:20288 (DOE/EV— 
0132(Vol.1)) 
CLIMATES 
Correlations 
Migration of heavy natural radionuclides in a humid climatic 
zone, 6:20907 (CONF-780422—(Vol.1)) 
Forecasting 
Expected environments and climates in the northwestern USA 
in the next million years (the WISAP Climate Submodel), 
6:19880 (PNL-SA—8257) 
Mathematical Models 
Climate impact assessment: United States, 6:21031 
CLINCH RIVER BREEDER REACTOR 
Steam Generators 
Clinch River Breeder Reactor Plant Steam Generator Few 
Tube Test model post-test examination, 6:20206 (CONF- 
810615—1) 
CLOSURES 
Performance Testing 
Bell Canyon test summary report, 6:19883 (SAND—80-1375) 
Seals 
Apparatus for sealing a rotatable shield plug in a liquid metal 
nuclear reactor (Patent), 6:20217 
CLOUD COVER 
Correlations 
Lead-210 and radon-222 contents of rainwater in Tokyo, 
6:20865 (CONF-780422—(Vol.1)) 
CLOUDS 
(Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES.) 
See also RADIOACTIVE CLOUDS 
Wave Propagation 
Optical pulse propagation through clouds, 6:21157 
CLOVER 
Piant Growth 
Retardation of senescence in red clover leaf discs by a new 
antiozonant, N-[2-(2-oxo-2-imidazolidinyl)ethyl]-N’- 
phenylurea, 6:21049 
COAL 


See also BITUMINOUS COAL 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 


Activity Levels 
Population doses from natural radionuclides due to certain 
aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Bibliographies 
Coal research projects: United Kingdom, 6:19624 
Chemical Analysis 
Coal desulfurization by a microwave process. Technical 
progress report, February 1981-May 1981, 6:19669 
(DOE/PC/30142—T2) 
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Chemical Composition 

On-site field tests for study of low-rank western-coal fly ash. 

Final report on Phase 1, 6:20158 (DOE/FC/10225—T1) 
Chemical Reaction Kinetics 

Pulverized-coal combustion. Semi-annual report, September 18, 
1980-March 31, 1981, 6:19744 (DOE/PC/30177—1) 

Study of coal reactivities. Final report, June 1, 1976-September 
30, 1979, 6:19698 (DOE/ET/10526—T1) 

Chemical Reactions 

Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 

Laser simulation of solar pyrolysis and gasification using static 
coal samples, 6:19676 (LA—8617) 

Combustion 

Kinetics of NO/sub x/formation during early stages of 
pulverized-coal combustion. Second quarterly report, 29 
December 1980-3 April 1981, 6:19748 (DOE/PC/30295—2) 

Parametric study of submicron particulates from pulverized- 
coal combustion, 6:19751 (LBL—12113) 

Study of the formation of submicron particulates generated by 
coal combustion. Second quarterly progress report, 1 
January 1981-31 March 1981, 6:19670 (DOE/PC/30305—T2) 

Combustion Products 

Measurements of the size and concentration of ash droplets in 

coal-fired MHD plasmas, 6:20379 
Comparative Evaluations 

Catalytic conversion of biomass to fuels. Final report, 6:19963 
(DOE/ET/11013—T1) 

Exploratory research on solvent-refined-coal liquefaction. 
Annual technical progress report, January 1-December 31, 
1980, 6:19644 (DOE/ET/14800—T4) 

Deashing 

Overview of coal conversion, 6:19628 (CONF-810362—1) 
Demineralization 

Correlation of physical coal separation. Part I, 6:19734 
Denitrification 

Overview of coal conversion, 6:19628 (CONF-810362—1) 
Desulfurization 

Coal desulfurization by a microwave process. Technical 
progress report, February 1981-May 1981, 6:19669 
(DOE/PC/30142—T2) 

Coal desulfurization by a microwave process, 6:19668 
(DOE/PC/30142—T1) 

Hydrogen and methane synthesis through radiation catalysis. 
Final report, 6:20643 (DOE/ER/04258—T1) 

Overview of coal conversion, 6:19628 (CONF-810362—1) 

Devolatilization 

Kinetics of NO/sub x/formation during early stages of 
pulverized-coal combustion. Second quarterly report, 29 
December 1980-3 April 1981, 6:19748 (DOE/PC/30295—2) 

Preignition volatile yield as related to coal characteristics. 
Quarterly report, January 1981-March 1981, 6:19746 
(DOE/PC/30290—T2) 

Energy Policy 

Future role of fossil fuels (Conference paper), 6:20312 
Exports 

Future role of fossil fuels (Conference paper), 6:20312 
Flotation 

Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 

Fluidized-Bed Combustion 

Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume 1. Model evolution and development, 
6:19737 (DOE/ET/10701—T1(Vol.1)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume II. Detailed description of the model, 
6:19738 (DOE/ET/10701—T1(Vol.2)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume III. Model predictions and results, 6:19739 
(DOE/ET/10701—T1(Vol.3)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume IV. FBC-Model-II manual, 6:19740 
(DOE/ET/10701—T1(Vol.4)) 
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Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume V. Appendix: stability and instability in 
fluidized-bed combustion, 6:19741 (DOE/ET/10701— 
T1(Vol.5)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume VI. FBC-Data Base-Management-System 
(FBC-DBMS) development, 6:19742 (DOE/ET/10701— 
T1(Vol.6)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume VII. FBC Data-Base-Management System 
(FBC-DBMS) users manual, 6:19743 (DOE/ET/10701— 
T1(Vol.7)) 

Sulfur capture in an atmospheric fluidized-bed combustor, 
6:20163 (ORNL/MIT—322) 

Freezing 

Survey of the state of the art of coal handling during freezing 
weather. Final report, 6:19731 (EPRI-CS—1780) 

Grinding 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
Hydrogenation 

Improved techniques for gasifying coal. Eleventh quarteriy 
report, January 1, 1979-March 31, 1979, 6:19674 (FE—2340- 
11) 

Improved techniques for gasifying coal. Tenth quarterly 
report, October 1, 1978-December 31, 1978, 6:19696 (FE— 
2340-10) 

Overview of coal conversion, 6:19628 (CONF-810362—1) 

Hydrolysis 

Improved techniques for gasifying coal. Eleventh quarterly 
report, January 1, 1979-March 31, 1979, 6:19674 (FE—2340- 
11) 

In-Situ Retorting 

In situ noncombustive microwave processing of oil shale. Final 

report, 6:19809 (DOE/ET/12388—T1) 
Materials Handling 

Coal materials handling coal feeder development, Phase I. 
First quarterly technical progress report, October-December 
1980, 6:19653 (DOE/MC/14601—T2) 

Quarterly project progress report, Jan-Mar 1981, 6:19656 
(DOE/MC/14603—T4) 

Wear resistant alloys for coal handling equipment. Final 
technical report, October 1, 1977-March 31, 1981, 6:19728 
(DOE/ET/10698—T3) 

Mechanical Properties 
Designing coal pillars from drill core data, 6:19726 
Meetings 

Coal production & transportation: fifth annual conference, 

1979, 6:19732 
Mining 
Natural radiation environment III, 6:21082 (CONF-780422— 
(Vol.2)) 
Molecular Structure 
Overview of coal conversion, 6:19628 (CONF-810362—1) 
Natural Radioactivity 

Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Production 

Coal production & transportation: fifth annual conference, 

1979, 6:19732 
Pyrolysis 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1980, 6:19643 (DOE/ET/14700—4) 

Coal pyrolysis by hot solids from a fluidized-bed combustor. 
Progress report for the period, July 1, 1980-November 30. 
1980, 6:19675 (FE-MIT—2295T27-9) 

Effect of oxidation of carbons on the liquid-phase yield from a 
carbon plastic mass, 6:19695 (ORNL-tr—4741) 

Improved techniques for gasifying coal. Eleventh quarterly 
report, January 1, 1979-March 31, 1979, 6:19674 (FE—2340- 
11) 

Laser simulation of solar pyrolysis and gasification using static 
coal samples, 6:19676 (LA—8617) 


COAL GASIFICATION 
Fluidized-Bed Combustion 


Recovery 
Reconnaissance and processing of impounded coal wastes. 
Quarterly report, January 1, 1981-March 31, 1981, 6:19712 
(DOE/ET/11070—T3) 
Research Programs 
Coal desulfurization by a microwave process. Technical 
progress report, February 1981-May 1981, 6:19669 
(DOE/PC/30142—T2) 
Coal research projects: United Kingdom, 6:19624 
Sampling 
Designing coal pillars from drill core data, 6:19726 
On-site field tests for study of low-rank western-coal fly ash. 
Final report on Phase 1, 6:20158 (DOE/FC/10225—T1) 
Specifications 
Effect of feed coal variation on demonstration plant 
performance (Data required for selection or specification of 
coal feedstocks), 6:19663 (DOE/OR/03054—1) 
Storage 

Review of water quality issues associated with coal storage, 

6:21005 
Toxicity 
Health effects of synfuels technology: a review, 6:21124 
(ANL/ES—111) 
Transport 
Coal production & transportation: fifth annual conference, 
1979, 6:19732 
Survey of the state of the art of coal handling during freezing 
weather. Final report, 6:19731 (EPRI-CS—1780) 
COAL CHEMICALS 
See COAL EXTRACTS 
COAL DEPOSITS 
Classification 

Coal drilling during 1978 in Big Horn, Daniels, Dawson, 
Musselshell, Richland, Roosevelt, Rosebud, Valley, and 
Yellowstone Counties, Montana, 6:19715 (USGS-OFR—80- 
267) 

Evaluation 

Coal drilling during 1978 in Big Horn, Daniels, Dawson, 
Musselshell, Richland, Roosevelt, Rosebud, Valley, and 
Yellowstone Counties, Montana, 6:19715 (USGS-OFR—80- 
267) 

Geophysical Surveys 

Geophysical and lithologic logs and coal analyses from test 
holes drilled during 1978 in Campbell and Converse 
Counties, Wyoming, 6:19716 (USGS-OFR—80-851) 

Leasing 

Banking of lignite leases in Bastrop County, Texas, 1954 to 
1979, 6:19754 (UT/CES-PS—12) 

Economic analysis of maximum economic recovery of federal 
coal (Criticism of proposed leasing regulation), 6:19714 
(USGS-OFR—79-1142) 

Lithology 

Geophysical and lithologic logs and coal analyses from test 
holes drilled during 1978 in Campbell and Converse 
Counties, Wyoming, 6:19716 (USGS-OFR—80-851) 

Management 

Economic analysis of maximum economic recovery of federal 
coal (Criticism of proposed leasing regulation), 6:19714 
(USGS-OFR—79-1142) 

COAL EXTRACTS 
Hydrogenation 

Two-stage liquefaction. Integrated quarterly technical progress 
report parametic study, October 1, 1979-March 31, 1980, 
6:19645 (DOE/ET/14804—1) 

COAL FINES 
Cleaning 

High gradient magnetic separation and its application in the 

coal industry, 6:19735 
Fluidized-Bed Combustion 
Assessment of pulverized-coal-fired combustor performance, 
6:20669 (DOE/PC/30297—T3) 
COAL GASIFICATION 
Sve also COGAS PROCESS 
EXXON GASIFICATION PROCESS 
FLASH HYDROPYROL YSIS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LIQUID PHASE METHANATION PROCESS 








COAL GASIFICATION 
Fluidized-Bed Combustion 


LURGI PROCESS 

LURGI SLAGGING PROCESS 

MOLTEN SALT COAL GASIFICATION PROCESS 

OCCIDENTAL FLASH PYROLYSIS PROCESS 

WESTINGHOUSE GASIFICATION PROCESS 
Catalysts 

Catalytic effects in coal gasification. Annual report, FY 1980, 

6:19682 (SAND—81-0282) 
Chemical Reactions 
Coal gasification, 6:19684 (UCRL-Trans—11686) 
Overview of coal conversion, 6:19628 (CONF-810362—1) 
Comparative Evaluations 

Coal gasification, 6:19684 (UCRL-Trans—11686) 

Comparison of four coal gasification processes, 6:19658 
(DOE/OR/03054—1) 

SRC-I quarterly technical report, July-September 1980, 6:19657 
(DOE/OR/03054—1) 

Corrosion 
Thermodynamic predictions of the behavior of Fe-Cr-Al alloys 
in coal gasifier environments, 6:20501 
Environmental Effects 
Advanced fossil energy program, 6:21002 (ORNL—5700) 
Feasibility Studies 

Low/medium Btu coal-gasification assessment program for 
potential users in New Jersey. Final report, 6:19697 
(DOE/RA/20216—T1) 

Marketing Research 

Low/medium Btu coal-gasification assessment program for 
potential users in New Jersey. Final report, 6:19697 
(DOE/RA/20216—T1) 

Mathematical Models 

Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 

Study of coal reactivities. Final report, June 1, 1976-September 
30, 1979, 6:19698 (DOE/ET/10526—T1) 

Process Development Units 
High mass flux coal gasification, 6:19688 
Research Programs 

First International Gas Research Conference, 6:19782 

Overview of gasification research and development in the 
United States, 6:19687 

Reviews 
Coal gasification, 6:19684 (UCRL-Trans—11686) 
Technology Assessment 

Low/medium Btu coal-gasification assessment program for 
potential users in New Jersey. Final report, 6:19697 
(DOE/RA/20216—T1) 

COAL GASIFICATION PLANTS 
Construction 

Construction labor assessment for coal gasification plant 

Murphy Hill, Alabama, 6:19683 (TVA/OECD/ED—81/4) 
Corrosion 

Preliminary observations of the thermodynamic predictions of 

Fe-Cr-Ni alloys in coal gasifier environments, 6:20502 
Design 

Pipeline gas demonstration plant, Phase I. Quarterly technical 
progress report, December 1980-February 1981, 6:19641 
(DOE/ET/13031—T3) 

Engineering 

Low/medium Btu coal-gasification assessment program for 
potential users in New Jersey. Final report, 6:19697 
(DOE/RA/20216—T1) 

Pipeline gas demonstration plant, Phase I. Quarterly technical 
progress report. December 1980-February 1981, 6:19641 
(DOE/ET/13031—T3) 

Fuel Feeding Systems 

Coal materials handling coal feeder development. Phase I. 
First quarterly technical progress report, October-December 
1980, 6:19653 (DOE/MC/14601—T2) 

Coal materials handling/coal feeder development, Phase I. 2nd 
quarterly technical progress report, January-March 1981, 
6:19654 (DOE/MC/14601—T3) 

Development of a pilot-scale kinetic extruder feeder system 
and test program. Second quarterly technical progress 
report, January-March 1981, 6:19655 (DOE/MC/14602—T1) 

Lockhopper valve testing and development projects. Topical 
report, 6:19648 (DOE/MC— 137) 
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Health Hazards 
Environmental implications of small fixed-bed gasifiers for 
industry, 6:19678 (ORNL/TM—7361) 
Hoppers 
Lockhopper valve and system design criteria and guidelines for 
coal conversion and utilization applications, 6:19649 
(DOE/MC—138) 
State-of-the-art lockhopper valve testing and development 
project test plan, 6:19650 (DOE/MC— 139) 
Manpower 
Construction labor assessment for coal gasification plant 
Murphy Hill, Alabama, 6:19683 (TVA/OECD/ED—81/4) 
Materials Testing 
Materials technology for coal-conversion processes. Progress 
report, October-December 1980, 6:19625 (ANL—81-11) 
Site Selection 
Low/medium Btu coal-gasification assessment program for 
potential users in New Jersey. Final report, 6:19697 
(DOE/RA/20216—T1) 
Valves 
Failure analysis report: coal lock hopper valve Type I, II, and 
IV P/N 75859, S/N 2, 6:19640 (DOE/ET/10669—TS) 
Lockhopper valve and system design criteria and guidelines for 
coal conversion and utilization applications, 6:19649 
(DOE/MC—138) 
Preliminary design for hot dirty-gas control-valve test facility. 
Final report, 6:19651 (DOE/MC/12209—T1) 


COAL INDUSTRY 


Comparative Evaluations 
Population doses from natural radionuclides due to certain 
aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Investment 
Financing increased coal production. Analysis report, 6:19752 
(DOE/EIA—0282) 


COAL LIQUEFACTION 


See also EXXON LIQUEFACTION PROCESS 
FLASH HYDROPYROLYSIS PROCESS 
H-COAL PROCESS 
OCCIDENTAL FLASH PYROLYSIS PROCESS 
SASOL PROCESS 
SRC-II PROCESS 
TSL PROCESS 
Catalysts 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1980, 6:19643 (DOE/ET/14700—4) 
Kinetics and mechanisms of hydroliquefaction and 
hydrogasification of lignite, 6:19637 (DOE/ET/10618—T2) 
Chemical Reactions 
Overview of coal conversion, 6:19628 (CONF-810362—1) 
Economics 
Overview of coal conversion, 6:19628 (CONF-810362—1) 
Environmental Effects 
Advanced fossil energy program, 6:21002 (ORNL—5700) 
Health Hazards 
Health effects of synfuels technology: a review, 6:21124 
(ANL/ES—111) 
Mathematical Models 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
Parametric Analysis 
Kinetics and mechanisms of hydroliquefaction and 
hydrogasification of lignite, 6:19637 (DOE/ET/10618—T2) 
Technology Assessment 
Coal liquefaction technology assessments, phase I. Final report, 
6:19677 (ORNL/Sub—80/24707/1) 
Yields 
Kinetics and mechanisms of hydroliquefaction and 
hydrogasification of lignite, 6:19637 (DOE/ET/10618—T2) 
COAL LIQUEFACTION PLANTS 
By-Products 
Coal liquefaction technology assessments, phase I. Final report, 
6:19677 (ORNL/Sub—80/24707/1) 
Capital 
Coal liquefaction technology assessments, phase I. Final report, 
6:19677 (ORNL/Sub—80/24707/1) 





83S / ERA Vol. 6, No. 14 


Corrosion 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
Design 
EDS coal-liquefaction process development. Phase V. EDS 
commercial plant study design update: Illinois coal. Volume 
2. Base case, 6:19629 (DOE/ET/10069—T1(Vol.2)) 
EDS coal-liquefaction process development. Phase V. EDS 
commercial plant study design update: Illinois Coal. Volume 
3. Market flexibility sensitivity case, 6:19630 
(DOE/ET/10069—T 1(Vol.3)) 
Engineering 
Coal liquefaction technology assessments, phase I. Final report, 
6:19677 (ORNL/Sub—80/24707/1) 
Hydrogen generation for expanded-bed hydrocracking: tail gas 
reforming vs coal gasification, 6:19926 (DOE/OR/03054—1) 
Equipment 
Coal liquefaction technology assessments, phase I. Final report, 
6:19677 (ORNL/Sub—80/24707/1) 
Material Balance 
Coal liquefaction technology assessments, phase I. Final report, 
6:19677 (ORNL/Sub—80/24707/1) 
Materials Testing 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
Materials technology for coal-conversion processes. Progress 
report, October-December 1980, 6:19625 (ANL—81-11) 
Operating Cost 
Coal liquefaction technology assessments, phase I. Final report, 
6:19677 (ORNL/Sub—80/24707/1) 
Pilot Plants 
Controlling federal costs for coal liquefaction program hinges 
on management and contracting improvements, 6:19681 
(PSAD—81-19) 
Program Management 
Controlling federal costs for coal liquefaction program hinges 
on management and contracting improvements, 6:19681 
(PSAD—81-19) 
Thermal Efficiency 
Coal liquefaction technology assessments, phase I. Final report, 
6:19677 (ORNL/Sub—80/24707/1) 
Valves 
Preliminary design for hot dirty-gas control-valve test facility. 
Final report, 6:19651 (DOE/MC/12209—T1) 
Waste Water 
Evaluation of three wastewater treatment alternatives, 6:19664 
(DOE/OR/03054—1) 
COAL LIQUIDS 
Catalytic Cracking 
Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1980, 6:19643 (DOE/ET/14700—4) 
Chemical Composition 
Accurate mass/metastable ion analysis of higher-molecular- 
weight nitrogen compounds in coal liquids, 6:19701 (PNL- 
SA—8852) 
Synthetic-fuel aromaticity and staged combustion. Second 
quarterly technical progress report, January 1, 1981-March 
31, 1981, 6:19700 (DOE/PC/30302—2) 
Combustion Products 
Effects of components of synfuels on soot formation. Quarterly 
technical progress report No. 2, January 1-March 31, 1981, 
6:19750 (DOE/PC/30307—T2) 
Combustion Properties 
Effects of components of synfuels on soot formation. Quarterly 
technical progress report No. 2, January 1-March 31, 1981, 
6:19750 (DOE/PC/30307—T2) 
Deashing 
Antisolvent-induced agglomeration of mineral matter in coal- 
derived liquids. Final report, 6:19672 (EPRI-AP—1779) 
Denitrification 
Microbial oxidation of aromatic sulfur and nitrogen containing 
constituents of fossil fuels. Progress report, August |, 1980- 
April 1, 1981, 6:19767 (DOE/ER/10683—1) 


COAL PREPARATION 
Separation Processes 


Desulfurization 

Microbial oxidation of aromatic sulfur and nitrogen containing 
constituents of fossil fuels. Progress report, August 1, 1980- 
April 1, 1981, 6:19767 (DOE/ER/10683—1) 

Hydrogenation 

Catalysts for upgrading coal-derived liquids. Quarterly report, 
July 1-September 30, 1980, 6:19647 (DOE/ET/14876—T2) 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1980, 6:19643 (DOE/ET/14700—4) 

Liquid Column Chromatography 

Simultaneous multiwavelength detection system for liquid 

chromatography, 6:20572 
Mutagenesis 

Accurate mass/metastable ion analysis of higher-molecular- 
weight nitrogen compounds in coal liquids, 6:19701 (PNL- 
SA—8852) 

Physical Properties 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
Pyrolysis 

Synthetic-fuel aromaticity and staged combustion. Second 
quarterly technical progress report, January 1, 1981-March 
31, 1981, 6:19700 (DOE/PC/30302—2) 

Solvent Extraction 

Chronic toxicity of water-soluble fractions of fresh and water- 
leached solvent refined coal-II liquids to a freshwater 
benthic invertebrate, 6:19679 (PNL-SA—8697) 

Suspensions 

Aqueous suspensions of solvent-refined-coal liquids: effects of 
preparation procedure upon resulting chemical composition 
and toxicity, 6:19680 (PNL-SA—9209) 

Thermodynamic Properties 

Development of a self-consistent thermodynamic- and 
transport-property correlation framework for the coal 
conversion industry. Phase I. Semiannual report, September 
1, 1980-February 28, 1981, 6:19699 (DOE/PC/30249—T1) 

Toxicity 

Chronic toxicity of water-soluble fractions of fresh and water- 
leached solvent refined coal-II liquids to a freshwater 
benthic invertebrate, 6:19679 (PNL-SA—8697) 

COAL MINES 
Environmental Impact Statements 

Final environmental impact statement. Development of coal 
resources in west-central Colorado, 6:19709 

Final environmental impact statement. Development of coal 
resources in central Utah, 6:19710 

Financing 
Financing increased coal production. Analysis report, 6:19752 
(DOE/EIA—0282) 
COAL MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
Abandoned Sites 

Multidisciplinary approach to reclamation of abandoned refuse 

sites, 6:19727 
Spoil Banks 

Multidisciplinary approach to reclamation of abandoned refuse 

sites, 6:19727 
COAL PREPARATION 
Feasibility Studies 

Reconnaissance and processing of impounded coal wastes. 
Quarterly report, January 1, 1981-March 31, 1981, 6:19712 
(DOE/ET/11070—T3) 

Heavy Media Separation 

Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 

Heavy liquid beneficiation of fine coal. Second quarterly 
report, January 1, 1981-March 31, 1981 (Freon-113), 6:19729 
(DOE/PC/20139—T2) 

Magnetic Separators 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
Meetings 
Symposium on coal preparation and utilization, 6:19733 
Separation Processes 
Correlation of physical coal separation. Part I, 6:19734 





COAL PREPARATION 
Separation Processes 


High gradient magnetic separation and its application in the 

coal industry, 6:19735 
COAL PREPARATION PLANTS 
Automation 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
On-Line Measurement Systems 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
COAL RESERVES 
Regional Analysis 

Demonstrated reserve base of coal in the United States on 

January 1, 1979, 6:19711 (DOE/EIA—0280(79)) 
Resource Assessment 

Demonstrated reserve base of coal in the United States on 

January 1, 1979, 6:19711 (DOE/EIA—0280(79)) 
COAL SEAMS 
Degassing 

Methane drainage with horizontal boreholes in advance of 
longwall mining: an analysis. Final report, 6:19722 
(DOE/MC/16444—T1) 

Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, January 2, 
1981-March 31, 1981, 6:19723 (DOE/PC/30123—T1) 

Variations 

Data base for analysis of compositional characteristics of coal 
seams and macerals. Quarterly technical progress report, 
November-January 1981, 6:19713 (DOE/PC/30013—T1) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 


See also MHD GENERATOR CFFF 
MHD GENERATOR ETF 


Ashes 
Measurements of the size and concentration of ash droplets in 
coal-fired MHD plasmas, 6:20379 
Cost 
Disk MHD generator study, 6:20361 (DOE/NASA/0139—1) 
Design 
Results from study of potential early commercial MHD power 
plants and from recent ETF design work, 6:20374 
Heat Recovery 
MHD heat and seed recovery technology project. Tenth 
quarterly report, April-June 1980, 6:20358 (ANL/MHD—80- 
12) 
Parametric Analysis 
Disk MHD generator study, 6:20361 (DOE/NASA/0139—1) 
Review of plasma chemical considerations in MHD generator 
design, 6:20372 
Seed Recovery 
MHD heat and seed recovery technology project. Tenth 
quarterly report, April-June 1980, 6:20358 (ANL/MHD—80- 
12) 
Seed-Slag Interactions 
Seed-slag chemistry: implications for MHD plant design, 
6:20381 
Working Fluids 
Review of plasma chemical considerations in MHD generator 
design. 6:20372 
COASTAL REGIONS 
Gamma Spectroscopy 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Radionuclide Migration 
Distribution of lead-210 in Japanese soils and its relation to the 
distributions of strontium-90, cesium-137, and stable lead, 
6:20902 (CONF-780422—(Vol.1)) 
COATED FUEL PARTICLES 
Physical Radiation Effects 
Size effect on the irradiation performance of coated fuel 
particles, 6:20204 (GA-A—15993) 
COBALT 
Activation Analysis 
Albany 1° x 2° NTMS area Connecticut, New Hampshire. 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program. 
hydrogeochemical and stream sediment reconnaissance. 


6:19819 (DPST—79-146-10S) 
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Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Catalytic Effects 

Studies of supported metal catalysts. Progress report, 
September 1, 1980-August 31, 1981, 6:20581 
(DOE/ER/10485—T1) 

Monitoring 

Radionuclides and trace metals in surface air. Appendix C, 

6:20873 (EML—390(App.)) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
COBALT 58 
Removal 

Radioactive and stable trace metals in Narragansett Bay, 

Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
Trace Amounts 

Radioactive and stable trace metals in Narragansett Bay, 

Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
COBALT ALLOYS 
Microstructure 

Microstructure of ordered (Coo 7sFeo 22)sV alloy, 6:20464 

(ORNL/TM—7702) 
COBALT COMPLEXES 
Crystal Structure 

Six-coordinate hydrogen: structure of [(PhsP)2N]* 
[HCo¢(CO):5]~ by single-crystal neutron diffraction analysis, 
6:20607 

COBALT COMPOUNDS 
Electronic Structure 

Syntheses and electronic structures of decamethylmetallocenes, 

6:20584 (LBL—12556) 
Synthesis 

Syntheses and electronic structures of decamethylmetallocenes, 

6:20584 (LBL—12556) 
COGAS PROCESS 
Technology Transfer 
New applications of commercial technology in the COGAS 
process, 6:19689 
CO-GENERATION 
See COGENERATION 
COGENERATION 
Environmental Impacts 

Draft environmental impact statement. Small power 
production and cogeneration facilities-qualifying status-rates 
and exemptions (a rulemaking in Docket Nos. RM79-54 and 
RM79-55), 6:20162 

COLLECTIVE ACCELERATORS 
Proton Beams 
Energy spectrum diagnostics for collectively accelerated 
proton beams, 6:20741 
COLLIERIES 
See COAL MINES 
COLORADO 
Coal Mines 
Final environmental impact statement. Development of coal 
resources in west-central Colorado, 6:19709 
Electric Utilities 
Perspective on load forecasting, 6:20332 (EPRI-EA—1729-SR) 
Feed Materials Plants 

Final environmental impact statement. Homestake Mining 
Company Pitch Project, Saguache County, Colorado, 
6:19901 

Geochemical Surveys 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle. Colorado, including 
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concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 
Resource Development 
Draft environmental impact statement. Colorado-Big 
Thompson/Windy Gap projects, Colorado, 6:20165 
Stratigraphy 
Upper Cretaceous and Lower Tertiary stratigraphy and natural 
gas potential of the greater Green River Basin of Wyoming, 
6:19783 (DOE/BC/10003—20) 
Uranium Mines 
Final environmental impact statement. Homestake Mining 
Company Pitch Project, Saguache County, Colorado, 
6:19901 


Wind Power 
Wind energy resource atlas. Volume 8. The southern Rocky 


Mountain region, 6:20121 (PNL—3195-WERA-8) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER BASIN 


Climates 
Expected environments and climates in the northwestern USA 


in the next million years (the WISAP Climate Submodel), 
6:19880 (PNL-SA—8257) 
Geology 
Hydrogeologic framework of the Pasco Basin, 6:19878 (PNL- 
SA—8257) 
Hydrology 
Hydrogeologic framework of the Pasco Basin, 6:19878 (PNL- 
SA—8257) 
Stratigraphy 
Hydrogeologic framework of the Pasco Basin, 6:19878 (PNL- 
SA—8257) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS 
Life-Cycle Cost 
Cost effectiveness of concentrating photovoltaic-thermal 
(PVT) systems vs side-by-side systems for two intermediate 
applications, 6:19994 (SAND—81-1219C) 
Performance 
Comparative analysis of combined flat-plate PV/T collectors 
with separate photovoltaic and thermal collectors, 6:19989 
(SAND—80-2217C) 
COMBINED-CYCLE POWER PLANTS 
See also MHD GENERATOR ETF 
Commercialization 
Market potential for small advanced thermomechanical-cycle 
combustion-turbine generators. Final report, 6:20143 (EPRI- 
AP—1778) 
Design 
Engineer, design, construct, test and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase I, Preliminary 
Engineering, Phase II, Pilot Plant final design, Phase III, 
Construction. Quarterly report, September 1-November 30, 
1979, 6:20152 (FE—1726-50A) 


Optimized utility integration of a 500 MWt MHD power train, 


6:20376 
PFB coal fired combined cycle development program. Final 
report, 6:20134 (DOE/ET/10377—T1) 
Economic Analysis 
PFB coal fired combined cycle development program. Final 
report, 6:20134 (DOE/ET/10377—T1) 


Feasibility Studies 
Market potential for small advanced thermomechanical-cycle 


combustion-turbine generators. Final report, 6:20143 (EPRI- 


AP—1778) 
Fluidized-Bed Combustors 

Engineeer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: pilot plant 
construction. Quarterly report, March 1-May 31, 1980, 
6:20138 (DOE/ET/10417—T1) 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: pilot-plant 


COMMERCIAL BUILDINGS 
Radiation Monitoring 


construction. Quarterly report, June 1-August 31, 1980, 
6:20139 (DOE/ET/10417—T2) 
Optimization 
PFB coal fired combined cycle development program. System 
analyses and trade-offs (Task 1.3), 6:20135 
(DOE/ET/10377—T2) 
Performance 
PFB coal fired combined cycle development program. System 
analyses and trade-offs (Task 1.3), 6:20135 
(DOE/ET/10377—T2) 

PFB coal fired combined cycle development program. Final 

report, 6:20134 (DOE/ET/10377—T1) 
Pilot Plants 

Engineeer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: pilot plant 
construction. Quarterly report, March 1-May 31, 1980, 
6:20138 (DOE/ET/10417—T1) 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: pilot-plant 
construction. Quarterly report, June 1-August 31, 1980, 
6:20139 (DOE/ET/10417—T2) 

Research Programs 

Engineer, design, construct, test and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase I, Preliminary 
Engineering, Phase II, Pilot Plant final design, Phase III, 
Construction. Quarterly report, September 1-November 30, 

1979, 6:20152 (FE—1726-S50A) 
Systems Analysis 
PFB coal fired combined cycle development program. System 
analyses and trade-offs (Task 1.3), 6:20135 
(DOE/ET/10377—T2) 
Topping Cycles 
Topping of a combined gas- and steam-turbine powerplant 
using a TAM combustor, 6:20383 (TE—4258-167-81) 
COMBUSTION KINETICS 
Computer Calculations 
Final report on the combustion modeling project, 6:20666 
(UCID—18867) 
COMBUSTION PRODUCTS 
Hot Gas Cleanup 
Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 

Plasma Diagnostics 

Comparative measurements of electron and positive ion 
concentrations in combustion plasmas with application to the 
effect of phosphorus negative ions on plasma conductivity, 
6:20380 

Spherical Configuration 
Sphericity as a characteristic of solids from fossil fuel burning 

in a Lake Michigan sediment, 6:21004 
COMBUSTORS 

Design 

Preignition volatile yield as related to coal characteristics. 
Quarterly report, January 1981-March 1981, 6:19746 
(DOE/PC/30290—T2) 

COMMERCIAL BUILDINGS 
See also RESTAURANTS 

Air Conditioners 

Preliminary investigation of residential and light commercial 
cooling technology in New Mexico. Final report, January 1, 
1978-December 31, 1979, 6:20408 (NP—1902443) 

Energy Demand 
End-use approach and attendant data base for energy 

forecasting in the commercial sector: application to 
California, 6:20304 (EPRI-EA—1729-SR) 
Power Demand 
End-use approach and attendant data base for energy 
forecasting in the commercial sector: application to 
California, 6:20304 (EPRI-EA—1729-SR) 
Radiation Monitoring 
Diurnal variation of radon measured indoors and outdoors in 
Grand Junction, Colorado, and Teaneck, New Jersey, and 





COMMERCIAL BUILDINGS 
Radiation Monitoring 


the influence that ventilation has on the buildup of radon 
indoors, 6:20911 (CONF-780422—(Vol.2)) 
Solar Air Conditioning 
Solar heating and cooling system installed at RKL Controls 
Company, Lumberton, New Jersey. Final report, 6:20050 
(DOE/NASA/CR— 161679) 
Solar Space Heating 
Solar heating and cooling system installed at RKL Controls 
Company, Lumberton, New Jersey. Final report, 6:20050 
(DOE/NASA/CR—161679) 
COMMERCIAL SECTOR 
Power Demand 
Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 
Large industrial data problems, 6:20330 (EPRI-EA—1729-SR) 
Load-forecasting data sources and reliability: a rural electric 
cooperative perspective, 6:20329 (EPRI-EA—1729-SR) 
Short-term cost of electricity-supply interruptions, 6:20323 
(DOE/EP—0005) 
Socio-economic costs of prolonged electricity shortages, 
6:20324 (DOE/EP—0005) 
Use of a synthetic load-curve-estimation technique as an 
alternative to load research, 6:20343 (EPRI-EA—1729-SR) 
COMMUNICATIONS 
Meetings 
Proceedings-1979 third annual practical conference on 
communication, 6:21484 (CONF-791015—) 
COMMUNITIES 
Energy Conservation 
Draft action plan, 6:20402 (DOE/TIC—11450) 
Final action plan, 6:20391 (DOE/TIC—11448) 
Planning for energy efficiency in Albuquerque, 6:20441 (LA- 
UR—81-1200) 
Energy Demand 
Energy data base. Work in progress report No. 1, 6:20392 
(DOE/TIC—11451) 
Energy Management 
Draft action plan, 6:20402 (DOE/TIC—11450) 
Final action plan, 6:20391 (DOE/TIC—11448) 
Energy Supplies 
Energy data base. Work in progress report No. 1, 6:20392 
(DOE/TIC—11451) 
Solar Energy 
Municipal solar utilities in California: marketing, financial and 
legal issues, 6:19944 (P—5S00-80-062) 
COMPOSITE MATERIALS 
Aging 
Aging and quality assurance of Kevlar 49-epoxy composites, 
6:20523 (UCID— 19026) 
Materials Testing 
Environmental effects on mechanical properties of a Kevlar 
49/epoxy composite, 6:20273 (UCRL—15330) 
Mechanical Properties 
Environmental effects on mechanical properties of a Kevlar 
49/epoxy composite, 6:20273 (UCRL—15330) 
Performance Testing 
Fiber composite material characterization: applications of an 
optimization algorithm, 6:20529 (UCID— 18998) 
Quality Assurance 
Aging and quality assurance of Kevlar 49-epoxy composites, 
6:20523 (UCID— 19026) 
Strains 
Fiber composite material characterization: applications of an 
optimization algorithm, 6:20529 (UCID—18998) 
Stresses 
Fiber composite material characterization: applications of an 
optimization algorithm, 6:20529 (UCID—18998) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR STORAGE POWER PLANTS 
Operation 
Air ejector augmented compressed air energy storage system 
(Patent), 6:20270 
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COMPRESSIBLE FLOW 
Critical Heat Flux 

Numerical simulation of critical point heat transfer, 6:20717 

(SAND—80-1932C) 
COMPRESSORS 
Design 

Advanced industrial gas turbine technology readiness 
demonstration program. Phase II. Final report: compressor 
rig fabrication assembly and test, 6:20142 
(DOE/OR/05035—T2) 

Performance 

Advanced industrial gas turbine technology readiness 
demonstration program. Phase II. Final report: compressor 
rig fabrication assembly and test, 6:20142 
(DOE/OR/05035—T2) 

COMPUTER CODES 
A Codes 

Demonstration of near-real-time accounting at the AGNS 

Barnwell Plant, 6:19913 (LA-UR—81-1369) 
D Codes 

System control performance. Volume 4. Capacity allocation 
program listings. Final report (PPROC, XUDATE, and 
DWLP), 6:20176 (EPRI-EL—1774(Vol.4)) 

System control performance. Volume 2. Capacity allocation 
user's manual. Final report (PPROC, XUDATE, and 
DWLP), 6:20174 (EPRI-EL—1774(Vol.2)) 

F Codes 

Finite-length line source superposition model (FLLSSM), 

6:21142 (ONWI—94) 
H Codes 

Final report on the combustion modeling project, 6:20666 
(UCID— 18867) 

Hydropower computerized reconnaissance package version 2.0, 
6:19941 (DOE/ID/01570—T 18) 

HYDROx: a one-dimensional Lagrangian hydrodynamics 
code, 6:21469 (LA—8642-M) 

I Codes 

Guide to IDAP, Version 2: an interactive decision analysis 
procedure, 6:21464 (ANL/EES-TM—126) 

ICM: an Integrated Compartment Method for numerically 
solving partial differential equations, 6:21311 (ORNL—5684) 

L Codes 

Mathematical modeling of modified in situ and aboveground 

oil shale retorting, 6:19813 (UCRL—S53119) 
M Codes 

MAGRAC: railgun simulation program, 6:20690 (UCRL— 
84877(Rev.1)) 

Program package using stiff, sparse integration methods for the 
automatic solution of mass action kinetics equations, 6:20615 

N Codes 

User manual for the University of Houston solar central 
receiver, cellwise performance model: NS, 6:20025 
(DOE/SF/10763—T9(Vol.1)) 

User manual for the University of Houston solar central 
receiver, cellwise performance model: NS, 6:20026 
(DOE/SF/10763—T9(Vol.2)) 

P Codes 

Hydropower computerized reconnaissance package version 2.0, 
6:19941 (DOE/ID/01570—T 18) 

System control performance. Volume 4. Capacity allocation 
program listings. Final report (PPROC, XUDATE, and 
DWLP), 6:20176 (EPRI-EL—1774(Vol.4)) 

System control performance. Volume 2. Capacity allocation 
user's manual. Final report (PPROC, XUDATE, and 
DWLP), 6:20174 (EPRI-EL—1774(Vol.2)) 

T Codes 

Final report on the combustion modeling project, 6:20666 
(UCID—18867) 

TRIX-80 editing system: a production aid for engineering 
drawings, 6:21476 (UCID— 19032) 

X Codes 

System control performance. Volume 4. Capacity allocation 
program listings. Final report (PPROC, XUDATE, and 
DWLP), 6:20176 (EPRI-EL—1774(Vol.4)) 

System control performance. Volume 2. Capacity allocation 
user's manual. Final report (PPROC, XUDATE, and 
DWLP), 6:20174 (EPRI-EL—1774(Vol.2)) 
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COMPUTER GRAPHICS 
Computer Codes 
EOSSCAN: a program to display equation-of-state data, 
6:21470 (LA—8737-MS) 
TRIX-80 editing system: a production aid for engineering 
drawings, 6:21476 (UCID—19032) 
Display Devices 
Optical printing in computer animation, 6:21479 (UCRL— 
83546) 
Programming 
User's guide to the TCSTKF software library: a graphics 
library for emulation of TEKTRONIX display images in. 
TKF disk files, 6:21472 (ORNL/TM—7383) 
Text Editors 
TRIX-80 editing system: a production aid for engineering 
drawings, 6:21476 (UCID—19032) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Comparative Evaluations 
Network communications for a National Computational 
Facility: a report to the NSF subcommittee, 6:21466 
(DOE/ER/05126—T1) 
COMPUTERIZED SIMULATION 
Cost Benefit Analysis 
Subseabed-disposal program: systems-analysis program plan, 
6:19887 (SAND—80-2640) 
Manuals 
Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume IV. FBC-Model-II manual, 6:19740 
(DOE/ET/10701—T1(Vol.4)) 
COMPUTERS 
Information Retrieval 
Effect of target applications on the design of database 
machines, 6:21471 (LBL—12412) 
CONCENTRATING COLLECTORS 
Construction 
Development and analysis of a linearly segmented CPC 
collector for industrial steam generation, 6:20087 
(DOE/ER/00033—T4) 
Design 
Development and analysis of a linearly segmented CPC 
collector for industrial steam generation, 6:20087 
(DOE/ER/00033—T4) 
CONCENTRATOR SOLAR CELLS 
Design 
Development and evaluation of a low-cost photovoltaic 
concentrator module, 6:19993 (SAND—81-1210C) 
Efficiency 
Thermal impedance effects in GaAs high concentration 
photovoltaic cells, 6:19990 (SAND—80-2333C) 
Fabrication 
Development and evaluation of a low-cost photovoltaic 
concentrator module, 6:19993 (SAND—81-1210C) 
Life-Cycle Cost 
Cost effectiveness of concentrating photovoltaic-thermal 
(PVT) systems vs side-by-side systems for two intermediate 
applications, 6:19994 (SAND—81-1219C) 
Performance 
Characterization of p+nn-+ silicon concentrator solar cells, 
6:19988 (SAND—80-2196C) 
Supports 
Point-focus concentrator solar cell mounts using direct-bonded 
copper, 6:19995 (SAND—81-7111C) 
Testing 
Development and evaluation of a low-cost photovoltaic 
concentrator module, 6:19993 (SAND—81-1210C) 
CONCRETES 
See also PRESTRESSED CONCRETE 
Compression Strength 
Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—5610) 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 


CONOCO PROCESS 
Process Development Units 


Density 
Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—5610) 
Elasticity 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Fatigue 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Flexural Strength 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Performance 
Recommended practices for the use of polymer concrete, 
6:20526 (BNL—29351) 
Permeability 
Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—S5610) 
Sampling 
Distribution of natural radioactive isotope concentrations and 
emanation factors measured on concrete and brick samples 
produced in Hungary, 6:21095 (CONF-780422—(Vol.2)) 
Tensile Properties 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Thermal Conductivity 
Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—5610) 
CONDENSATION NUCLEI 
Ionization 
Role of natural radiation environment in earth sciences, 
6:20820 (CONF-780422—(Vol.1)) 
CONDENSED AROMATICS 
See also BENZOPYRENE 
Reduction 
Metal-ammonia reduction: effect of methyl substituents and a 
question concerning protonation sites in dianions, 6:20624 
CONDENSER IONIZATION CHAMBERS 
Evaluation 
Exposure to cosmic-ray neutrons at commercial jet aircraft 
altitudes, 6:21083 (CONF-780422—(Vol.2)) 
CONFIGURATION INTERACTION 
Wave Functions 
Energy derivatives for configuration interaction wave 
functions, 6:21169 
CONGLOMERATES 
Geology 
National Uranium Resource Evaluation. Volume 1. Summary 
of the geology and uranium potential of Precambrian 
conglomerates in southeastern Wyoming, 6:19832 (GJBX— 
139(81)) 
Uranium assessment for the Precambrian pebble conglomerates 
in southeastern Wyoming, 6:19834 (GJBX—139(81)(Vol.3)) 
Wyoming 
Uranium assessment for the Precambrian pebble conglomerates 
in southeastern Wyoming, 6:19834 (GJBX—139(81)(Vol.3)) 
CONNECTICUT 
Geochemical Surveys 
Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 
CONOCO PROCESS 
See also DESULFURIZATION 
Process Development Units 
Conoco’s capabilities in methanation of coal derived syn gases, 
6:19692 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 





CONSTRUCTION 
Process Development Units 


CONSTRUCTION 
Environmental Effects 
Environmental monitoring of the construction of an EHV 
transmission line through a wooded swamp, 6:20959 (EPRI- 
WS—78-141) 
Experience with environmental supervision of pipeline 
construction in Ontario, 6:20962 (EPRI-WS—78-141) 
Problems of a successful roadside protection program, 6:20963 
(EPRI-WS—78-141) 
Stream protection during transmission line construction and 
maintenance, 6:21024 (EPRI-WS—78-141) 
Environmental Impacts 
Policy changes to lessen construction impact on transmission 
line right-of-way: a case history, 6:20952 (EPRI-WS—78- 
141) 
Quality Assurance 
How to tailor your quality assurance program to fit your needs 
for nuclear balance of plant, 6:20186 
CONSTRUCTION INDUSTRY 
Demonstration Programs 
Denver Metro Home Builders Program: a pilot program to 
move passive solar into the mainstream of residential 
construction, 6:20084 
CONTAINERS 
See also CASKS 
HOPPERS 
PRESSURE VESSELS 
TANKS 
Design 
Proposed design requirements for high-integrity containers 
used to store, transport, and dispose of high-specific-activity, 
low-level radioactive wastes from Three Mile Island Unit II, 
6:20687 (SAND—81-0567) 
CONTAINMENT 
(Means and methods for preventing the escape of fission products 
to the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 
Function of containment and surveillance in IAEA safeguards, 
6:19915 (SAND—81-1071C) 
CONTAINMENT BUILDINGS 
Neutron Spectra 
Iterative nonlinear unfolding code: TWOGO, 6:20196 
(DOE/EML—391) 
CONTAINMENT SYSTEMS 
Selection of containment systems for commercial high-level 
radioactive waste management, 6:19876 (PNL—3803) 
CONTAMINATION 
(For radioactive contamination only; see also POLLUTION.) 
Evaluation 
Studies of the absolute measurement of low-level natural 
environmental radiation using the normal-pressure ionization 
chamber, 6:20771 (CONF-780422—(Vol.2)) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL CRUST 
Aerial Surveying 
Radon-222 as an indicator of continental air masses and air 
mass boundaries over ocean areas, 6:20824 (CONF-780422— 
(Vol.1)) 
Earth Atmosphere 
Radon-222 as an indicator of continental air masses and air 
mass boundaries over Ocean areas, 6:20824 (CONF-780422— 
(Vol.1)) 
Environmental Transport 
Radon-222 as an indicator of continental air masses and air 
mass boundaries over Ocean areas, 6:20824 (CONF-780422 
(Vol.1)) 
CONTINUOUS MINERS 
Haulage Equipment 
Face haulage equipment failure analysis. Volume I. Technical 
information and conclusions. Final technical report as of 
November 30, 1980, 6:19718 (DOE/ET/12221—T1(Vol.1)) 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
Fuel fabrication instrumentation and control system overview, 


6:20211 (HEDL-SA—2268-FP) 
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Curriculum Guides 
Instrument and control technician curriculum planning guide. 
Final report, 6:20144 (EPRI-CS—1537) 
Operation 
Building automation systems. Information bulletin of the 
energy task force of the urban consortium, 6:20399 
(DOE/IR/05106—TS) 
Optimization 
PFB coal fired combined cycle development program. System 
analyses and trade-offs (Task 1.3), 6:20135 
(DOE/ET/10377—T2) 
Performance 
PFB coal fired combined cycle development program. System 
analyses and trade-offs (Task 1.3), 6:20135 
(DOE/ET/10377—T2) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONTROLLED ATMOSPHERES 
Nitrogen 
Energy-saving applications of industrial gases, 6:20436 
Oxygen Enrichment 
Energy-saving applications of industrial gases, 6:20436 
COOLANT CLEANUP SYSTEMS 
Heat Exchangers 
Peach Bottom 2 and 3 regenerative heat exchangers: chemical 
decontamination and seal ring repairs, 6:20192 (GEND— 
002) 
Peach Bottom 2 and 3 regenerative heat exchangers: chemical 
decontamination and solidification, 6:20193 (GEND—002) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEMS 


See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR COOLING SYSTEMS 


Spray-roof cooling system-analysis: cooling concept 
integration, Phase I. Passive and hybrid solar manufactured 
building project. Project status report No. 1, 6:20398 
(DOE/CS/30366—1) 

Energy Consumption 

Preliminary investigation of residential and light commercial 
cooling technology in New Mexico. Final report, January 1, 
1978-December 31, 1979, 6:20408 (NP—1902443) 

Performance Testing 

Preliminary investigation of residential and light commercial 
cooling technology in New Mexico. Final report, January 1, 
1978-December 31, 1979, 6:20408 (NP—1902443) 

Surveys 

Preliminary investigation of residential and light commercial 
cooling technology in New Mexico. Final report, January 1, 
1978-December 31, 1979, 6:20408 (NP—1902443) 

Thermal Effluents 
Survey of reinjection experience from groundwater cooling 
applications, 6:20277 (PNL—3740) 
COOLING TOWER PACKING GRIDS 
See PACKINGS 
COOLING TOWERS 
Biological Fouling 

Biofouling control practice and assessment. Final report, 

6:20147 (EPRI-CS—1796) 
Feasibility Studies 

Technical assessment of an aeroelectric solar power concept, 

6:20123 (DOE/ER/10192—T1) 
Packings 

Leaching of asbestos-cement cooling-tower fill. Final report, 

6:20146 (EPRI-CS—1777) 
Plumes 

Some turbulence and diffusion parameter estimates within 

cooling tower plumes derived from sodar data, 6:20882 
Wind Turbines 


Technical assessment of an aeroelectric solar power concept, 
6:20123 (DOE/ER/10192—T1) 
COOLING WATER CHEMICAL TREATMENT 


See WATER CHEMISTRY 
COPOLYMERS 
Chemical Preparation 
Polysulfones for conservation in the ethylene-polymer industry, 
6:20422 (BNL —51353) 
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Physical Properties 

Polysulfones for conservation in the ethylene-polymer industry, 

6:20422 (BNL—51353) 
COPPER 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Charged-Particle Transport 

Contribution of the structure to the stopping power of matter 

for deuterons at extreme relativistic energies, 6:21286 
Corrosion 

Corrosivity of propylene glycol solution in solar-energy fluid 

systems, 6:20086 (ANL/EES-TM—131) 
Monitoring 

Radionuclides and trace metals in surface air. Appendix C, 

6:20873 (EML—390(App.)) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Surface Contamination 

Surface alpha activity of different materials, 6:20905 (CONF- 

780422—(Vol.1)) 
Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
X-Ray Fluorescence Analysis 

Analysis of solders by x-ray fluorescence spectrometry, 6:20563 
(K—2020) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

COPPER 63 TARGET 
Neutron Reactions 

Measurement of cross sections for the *Cu(n,a)®Co reaction 

from threshold to 10 MeV, 6:21266 
COPPER COMPLEXES 
Crystal Structure 

Crystal and molecular structure of 
bis(dimethylglyoximato)(imidazole)copper (II), 6:20582 

Crystal and molecular structure of bis(dimethylglyoximato) 
(imidazole) copper(II), 6:20606 

Molecular Structure 

Crystal and molecular structure of 
bis(dimethylglyoximato)(imidazole)copper (II), 6:20582 

Crystal and molecular structure of bis(dimethylglyoximato) 
(imidazole) copper(II), 6:20606 

COPPER COMPOUNDS 
Chemical Activation 

I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 

Chemical Reactions 

I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III 
Attempted synthesis of a new electron acceptor, 6:20601 

Reduction 

I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III 
Attempted synthesis of a new electron acceptor, 6:20601 

COPPER SULFATES 
Voids 

Method for determining D-xylose in copper-plating solutions, 

6:20468 (SAND—81-8218) 
COPPER SULFIDES 
Crystal Growth 

Cadmium sulfide/copper sulfide heterojunction cell research. 

Critical studies in materials and durability. Annual progress 


COSMIC X-RAY SOURCES 
Transients 


report, July 1, 1979-August 31, 1980, 6:20013 (SERI/PR— 
8310-1-T5) 
Crystal Structure 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report No. 2, October 1-December 31, 1979, 6:20010 
(SERI/PR—8310-1-T2) 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report, September 1-November 30, 1980, 6:20012 
(SERI/PR—8310-1-T4) 

Microstructure 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report, July 1-September 30, 1979, 6:20009 (SERI/PR— 
8310-1-T1) 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report No. 3, January 1-March 31, 1980, 6:20011 
(SERI/PR—8310-1-T3) 

CORDILLERA DE LOS ANDES 
See ANDES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC GAMMA RAYS 
See COSMIC PHOTONS 
COSMIC NEUTRONS 
Aerial Surveying 

Exposure to cosmic-ray neutrons at commercial jet aircraft 

altitudes, 6:21083 (CONF-780422—(Vol.2)) 
Attenuation 

Anomalous atmospheric attenuation of cosmic-ray-produced 
neutrons near the earth’s surface, 6:20866 (CONF-780422— 
(Vol.2)) 

Energy Spectra 

Exposure to cosmic-ray neutrons at commercial jet aircraft 

altitudes, 6:21083 (CONF-780422—(Vol.2)) 
Flux Density 
Exposure to cosmic-ray neutrons at commercial jet aircraft 
altitudes, 6:21083 (CONF-780422—(Vol.2)) 

COSMIC NUCLEI 

Isotope Ratio 

Isotopic anomalies in the galactic cosmic-ray source, 6:21150 
COSMIC PARTICLES 
See COSMIC RADIATION 

COSMIC PHOTONS 

Radiation Flux 

Measurement of environmental radiations with a scintillation 
spectrometer equipped with a spherical NalI(T]) scintillator, 
6:20765 (CONF-780422—(Vol.2)) 

COSMIC RADIATION 
Aerial Surveying 

Exposure to cosmic-ray neutrons at commercial jet aircraft 

altitudes, 6:21083 (CONF-780422—(Vol.2)) 
Correlations 

Role of natural radiation environment in earth sciences, 

6:20820 (CONF-780422—(Vol.1)) 
Gamma Spectroscopy 

Measurement of environmental radiations with a scintillation 
spectrometer equipped with a spherical Nal(T]) scintillator, 
6:20765 (CONF-780422—(Vol.2)) 

Latitude Effect 

Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 

Radiation Detection 
Intercomparison experiment at NRE III, 6:20781 (CONF- 
780422—(Vol.2)) 
COSMIC X RAYS 
See COSMIC PHOTONS 
COSMIC X-RAY SOURCES 
Transients 
Two fast soft X-ray transients at high galactic latitude, 6:21153 





COSMIC X-RAY SOURCES 
X-Ray Spectra 


X-Ray Spectra 
Two fast soft X-ray transients at high galactic latitude, 6:21153 
COUNTING RATES 
Correlations 
Measurement of environmental radiations with a scintillation 
spectrometer equipped with a spherical Nal(T]) scintillator, 
6:20765 (CONF-780422—(Vol.2)) 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
CRACKS 
Stresses 
Problem of shear crack with dislocation-free zones, 6:21290 
(ORNL/CSD—75) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CREEP 
Mathematical Models 
Review and comparison of transient creep laws used for 
natural rock salt, 6:21144 (SAND—81-0738) 
CRITICAL HEAT FLUX 
Numerical Solution 
Numerical simulation of critical point heat transfer, 6:20717 
(SAND—80-1932C) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS 
Ingestion 
Accumulation of Radium-226 from phosphate fertilizers in 
cultivated soils and transfer to crops, 6:20919 (CONF- 
780422—(Vol.2)) 
CRUDE OIL 
See PETROLEUM 
CRYSTAL LATTICES 
See also CUBIC LATTICES 
Channeling 
Effects of dislocations on channeling, 6:20543 
Dislocations 
Effects of dislocations on channeling, 6:20543 
CRYSTALLINE LENS 
Cataracts 
Cataract production in mice by heavy charged particles, 
6:21102 (LBL— 12654) 
CRYSTALS 
Grain Boundaries 
Intrinsic secondary grain-boundary dislocation arrays in high- 
angle grain boundaries, 6:21289 (DOE/ER/05002—20) 
CUBIC LATTICES 
Diffusion 
Chemical diffusion in highly defective solids, 6:20600 
CUCUMBERS 
Radionuclide Kinetics 
Transfer of radium from soil to plants in an area of high 
natural radioactivity in Ramsar, Iran, 6:20901 (CONF- 
780422—(Vol.1)) 
CULTIVATION TECHNIQUES 
Biological Effects 
Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 
CULTURAL RESOURCES 
Management 
Cultural resource management, 6:20949 (EPRI-WS—78-141) 
CULTURE MEDIA 
Nutrients 
Culturing microscopic stages of Macrocystis pyrifera 
(phaeophyta) in aquil. a chemically defined medium, 6:21060 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 
Radionuclide Kinetics 
Transport of plutonium, americium, and curium from soils into 
plants by root uptake, 6:20932 
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Radionuclide Migration 
Transport of plutonium, americium, and curium from soils into 
plants by root uptake, 6:20932 
CURIUM 245 TARGET 
Neutron Reactions 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 
CURIUM 249 
Energy Levels 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 
CURIUM ISOTOPES 
Environmental Transport 
Nuclear program, 6:20925 (ORNL—5700) 
CUTTING TOOLS 
Lubrication 
Lubricating system for a cutting tool of a fly-cutting machine 
(Patent), 6:20697 
CYCLOALKANES 
See also CYCLOHEXANE 
Radiolysis 
EPR spectrum of C2F,~ (Gamma radiation), 6:20656 
CYCLOALKENES 
Chemical Reactions 
I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 
Molecular Structure 
I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 
CYCLOHEXANE 
Consumption Rates 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S56) 
Prices 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S56) 
Production 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S56) 
CYCLOTRONS 
Research Programs 
Final project report, June 1, 1957-January 31, 1981, 6:20749 
(DOE/ER/00535—T1) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 


D 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES 
See also D-1865 RESONANCES 
Hadronic Particle Decay 
D meson production by protons and neutrinos, 6:21224 
Particle Production 
Charmed mesons from e* e~ annihilation, 6:21223 
D meson production by protons and neutrinos, 6:21224 
Photoproduction 
D meson production by protons and neutrinos, 6:21224 
Semileptonic Decay 
Charmed mesons from e* e~ annihilation, 6:21223 
Weak Hadronic Decay 
Flavor mixing and quark decay, 6:21243 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D-1865 RESONANCES 
Particle Production 
Measurement of D* production of pion-nucleon interactions at 
200 GeV/c, 6:21217 
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DAIRY INDUSTRY 
Waste Product Utilization 
Assessment of secondary crop residues. Final report, 6:20017 
(SERI/TR—98175-2) 
DAMPERS (GAS FLOW) 
See DRAFT CONTROL SYSTEMS 
DATA ACQUISITION 
Cost Benefit Analysis 
Subseabed-disposal program: systems-analysis program plan, 
6:19887 (SAND—80-2640) 
DATA ANALYSIS 
Evaluation 
Modification of the natural radionuclide distribution by some 
human activities in Canada, 6:20914 (CONF-780422— 
(Vol.2)) 
DATA BASE MANAGEMENT 
Comparative Evaluations 
Comparison of system-2000 and Scientific Information 
Retrieval (SIR) in a specific scientific application, 6:20819 
(BNL—29228) 
Manuals 
Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume VII. FBC Data-Base-Management System 
(FBC-DBMS) users manual, 6:19743 (DOE/ET/10701— 
T1(Vol.7)) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DAUGHTER PRODUCTS 
Activity Levels 
Distribution of ambient radon and radon daughters in 
residential buildings in the New Jersey-New York area, 
6:21091 (CONF-780422—(Vol.2)) 
Radon in dwellings in Sweden, 6:21089 (CONF-780422— 
(Vol.2)) 
Comparative Evaluations 
Diffusion coefficient of radon decay products and their 
attachment rate to the atmospheric aerosol, 6:20856 (CONF- 
780422—(Vol.1)) 
Configuration Interaction 
Diffusion coefficient of radon decay products and their 
attachment rate to the atmospheric aerosol, 6:20856 (CONF- 
780422—(Vol.1)) 
Daily Variations 
Diurnal variations of radon daughter concentrations in the 
lower atmosphere, 6:20855 (CONF-780422—(Vol.1)) 
Energy Spectra 
Technique for evaluating airborne concentrations of daughters 
of radon isotopes, 6:20859 (CONF-780422—(Vol.1)) 
Equilibrium 
Radon and radon daughters due to natural uranium 
occurrences in a rural Ontario community, 6:20918 (CONF- 
780422—(Vol.2)) 
Gamma Detection 
In situ Ge(Li)-spectrometric measurements of gamma radiation 
from radon daughters under different weather conditions, 
6:20860 (CONF-780422—(Vol.1)) 
Gaseous Diffusion 
Diurnal variations of radon daughter concentrations in the 
lower atmosphere, 6:20855 (CONF-780422—(Vol.1)) 
Geographical Variations 
Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 
Radiation Flux 
In situ Ge(Li)-spectrometric measurements of gamma radiation 
from radon daughters under different weather conditions, 
6:20860 (CONF-780422—(Vol.1)) 
Radiation Hazards 
Uranium mill tailings and radon, 6:19908 (SAND—80- 
2142(Rev.)) 
Radionuclide Migration 
Summary of an informal meeting on radon in buildings, 
6:20868 (CONF-780422—(Vol.2)) 
Seasonal Variations 
Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 


DECISION TREE ANALYSIS 
Computer Codes 
Guide to IDAP, Version 2: an interactive decision analysis 
procedure, 6:21464 (ANL/EES-TM—126) 
Manuals 
Guide to IDAP, Version 2: an interactive decision analysis 
procedure, 6:21464 (ANL/EES-TM—126) 
DECONTAMINATION 
Meetings 
Facility decontamination technology workshop, 6:20244 
(GEND—002) 
DEER 
Habitat 
Effect of a utility right-of-way on white-tailed deer in a 
norther deer yard, 6:20984 (EPRI-WS—78-141) 
Transmission-line rights-of-way management and white-tailed 
deer habitat: a review, 6:20983 (EPR1-WS—78-141) 
Mortality 
Fur bearing traffic hazards, or, will you catch a deer in your 
headlights this year?, 6:21035 
Radionuclide Kinetics 
Radiochemical and radioecological studies of natural and 
artificial alpha-emitting radionuclides, 6:21012 (CONF- 
780422—(Vol.1)) 
DELAYED RADIATION EFFECTS 
Biological Models 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
DEMONSTRATION PROGRAMS 
Evaluation 
Energy-saving impacts of DOE's conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 2. Historical trends, details of sectoral analysis, and 
appendixes, 6:19943 (ORNL/TM—7690/V2) 
DENSIMETERS 
Design 
Capacitance-level/density monitor for fluidized-bed combustor 
(Patent), 6:20739 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOSITION 
Tracer Techniques 
Use of lead-210 and polonium-210 as tracers of atmospheric 
processes, 6:20825 (CONF-780422—(Vol.1)) 
DEPTH 
(For elevation use LEVELS.) 
Correlations 
Distribution of radon and radium in the ocean and its bearing 
on some oceanographic problems, 6:21008 (CONF-780422— 
(Vol.1)) 
Mobility of elevated levels of uranium in the environment, 
6:20906 (CONF-780422—(Vol.1)) 
DESICCANTS 
Dessicant materials screening for backfill in a salt repository, 
6:19869 (ONWI—214) 
DESORPTION 
Activation Energy 
Monte Carlo evaluation of thermal desorption rates, 6:20591 
Chemical Reaction Kinetics 
Desorption kinetics of one- and two-step mechanisms, 6:20610 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also CONOCO PROCESS 
By-Products 
Recovery, utilization, and disposal of solid by-products 
generated by dry flue-gas desulfurization systems: state of 
the art and research needs. Final report, 6:20159 (EPRI- 
CS—1765) 
Waste Product Utilization 
Recovery, utilization, and disposal of solid by-products 
generated by dry flue-gas desulfurization systems: state of 
the art and research needs. Final report, 6:20159 (EPRI- 
CS—1765) 
DETONATORS 
See also FUSES 





DETONATORS 
Fabrication 


Fabrication 
Barrel alignment fixutre, 6:20798 (BDX—613-2591) 
DEUTERIUM 
Charge Exchange 
Collisional processes of interest in MFE plasma research. 
Progress report No. 3, February 1, 1981-March 31, 1981, 
6:21315 (DOE/ET/53025—T7) 
Isotope Effects 
Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 3, May 1, 1980-March 31, 1981, 
6:20644 (DOE/ER/06030—T 1) 
Isotopic Exchange 
Pressure dependence of the static dielectric properties of 
K(H/sub 1-x/D/sub x/)ePO, and RbH2PO,, 6:20609 
DEUTERONS 
Stopping Power 
Contribution of the structure to the stopping power of matter 
for deuterons at extreme relativistic energies, 6:21286 
DEVONIAN SHALES 
See BLACK SHALES 
DIAGNOSTIC TECHNIQUES 
Activation Analysis 
In vivo neutron activation analysis: State of the art and future 
prospects, 6:21070 
DIAMINOCAPROIC ACID 
See LYSINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
1,4-DIAZINES 
See PYRAZINES 
DIBARYON RESONANCES 
K Matrix 
K-matrix analysis of the J/sup P/ = 3” and 2° dibaryon 
systems, 6:21233 
DICARBOXYLIC ACIDS 
Production 
Pilot plant for production of a mixture of raw dicarbonic acids 
from shale, 6:19816 (ORNL-tr—4742) 
DIELECTRIC MATERIALS 
Acoustic Testing 
Nondestructive acoustic electric field probe apparatus and 
method (Patent), 6:20725 
Breakdown 
High-voltage air-core pulse transformers, 6:20183 (SAND—80- 
0451C) 
Electric Conductivity 
Effect of high-moisture environments on printed-wiring-board 
insulation, 6:20728 (SAND—80-0920C) 
DIELECTRIC PROPERTIES 
Pressure Dependence 
Pressure dependence of the static dielectric properties of 
K(H/sub 1-x/D/sub x/)oPO, and RbH2PO,, 6:20609 
DIELECTRIC TRACK DETECTORS 
Calibration 
Radiological evaluation of structures constructed on 
phosphate-related land, 6:20913 (CONF-780422—(Vol.2)) 
Evaluation 
Track etch radon ratios to soil uranium and a new uranium 
abundance estimate, 6:20892 (CONF-780422—(Vol.1)) 
Performance 
Application of fission track detectors to californium-252 
neutron dosimetry in tissue near the radiation source, 6:21287 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Exhaust Gases 
Diesel exhaust emissions from engines for use in underground 
mines, 6:19717 (DOE/BETC/RI—80/6) 
Fuel Substitution 
Use of alcohol in farming applications: alternative fuels 
utilization program, 6:20451 (DOE/CE/50025—1) 
Pollution Control Equipment 
Diesel exhaust emissions from engines for use in underground 
mines, 6:19717 (DOE/BETC/RI—80/6) 
DIESEL FUELS 
Biological Effects 
Effect of diesel exhaust on sperm-shape abnormalities in mice, 
6:21116 (UCRL—84137) 
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DIET 
Evaluation 

Normal dietary levels of radium-226, radium-228, lead-210, and 

polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Natural Radioactivity 

Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 

780422—(Vol.1)) 
Sampling 
Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 
780422—(Vol.i)) 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
Eigenvalues 

Collocation approximation to eigenvalues of an ordinary 
differential equation: numerical illustrations, 6:21481 

Local piecewise polynomial projection methods for an O.D.E. 
which give high-order convergence at knots, 6:21482 

Numerical Solution 
ICM: an Integrated Compartment Method for numerically 
solving partial differential equations, 6:21311 (ORNL—5684) 
DIFFUSION 
See also GASEOUS DIFFUSION 
Computerized Simulation 
Chemical diffusion in highly defective solids, 6:20600 
DIGESTIVE SYSTEM DISEASES 
Diagnosis 

Ruthenium-97 hepatobiliary agents for delayed studies of the 
bilary tract I: Ru-97 PIPIDA: concise communication, 
6:21065 

1-DIMENSIONAL CALCULATIONS 
See ONE-DIMENSIONAL CALCULATIONS 
DIMETHYLBENZENES 
See XYLENES 
DIMETHYLKETONE 
See ACETONE 
DINING HALLS 
See RESTAURANTS 
DIOLS 
See GLYCOLS 
1,2-DIPHENYLETHYLENE 
See STILBENE 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT GAIN SYSTEMS 

Application of phase change materials in passive solar systems. 
Final report, October 1, 1977-November 30, 1978, 6:20095 
(DOE/CS/34085—T2) 

Computerized Simulation 

Comparative study of four passive building energy simulations: 

DOE-2.1, BLAST, SUNCAT-2.4, DEROB-III, 6:20065 
Energy Analysis 

Comparative study of four passive building energy simulations: 

DOE-2.1, BLAST, SUNCAT-2.4, DEROB-III, 6:20065 
Modifications 

MIT Solar Building 5: the second year’s performance, 6:20049 

(DOE/CS/34513—1) 
Performance 

Hodges residence: performance of a direct gain passive solar 
home in Iowa, 6:20074 

MIT Solar Building 5: the second year’s performance, 6:20049 
(DOE/CS/34513—1) 

Parametric studies on the thermal response of a direct gain 
room to the distribution of massive elements on the walls, 
6:20064 

Sensible Heat Storage 

Parametric studies on the thermal response of a direct gain 
room to the distribution of massive elements on the walls, 
6:20064 

Water Walls 
Solar radiation pattern analyses and effects for performance 
prediction of cylinder water walls, 6:20069 
DISK MHD GENERATORS 
Cost 
Disk MHD generator study, 6:20361 (DOE/NASA/0139—1) 
Parametric Analysis 
Disk MHD generator study, 6:20361 (DOE/NASA/0139—1) 
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Performance Testing 
Experimental results of a high magnetic field combustion disk 
generator, 6:20370 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISTILLATION EQUIPMENT 
Design 
Solvent refined coal (SRC) process. Flashing of SRC-II slurry 
in the vacuum column on Process Development Unit P-99. 
Interim report, February-June 1980, 6:19632 
(DOE/ET/10104—2) 
DISTRICT COOLING 
Boilers 
Engineering evaluation of the proposed boiler addition for 
Minnegasco Energy Center, Minneapolis, Minnesota. Final 
draft report, 6:20440 (DOE/RG/10075—T2) 
DISTRICT HEATING 
Boilers 
Engineering evaluation of the proposed boiler addition for 
Minnegasco Energy Center, Minneapolis, Minnesota. Final 
draft report, 6:20440 (DOE/RG/10075—T2) 
Waste Heat Utilization 
US industrial thermal energy storage program, 6:20423 
(CONF-810463—1) 
DIVERTORS 
See also POLOIDAL DIVERTORS 
Plasma Drift 
Plasma transport in a simulated magnetic-divertor 
configuration, 6:21316 (DOE/ET/53051—20) 
DNA 
(Deoxyribonucleic acid.) 
Biological Radiation Effects 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Biosynthesis 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Chemical Bonds 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T1) 
Chemical Reactions 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T 1) 
Configuration Interaction 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T 1) 
Hybridization 
Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 
Inhibition 
Purification of the gene 0.3 protein of bacteriophage T7, an 
inhibitor of the DNA restriction system of Escherichia coli, 
6:21074 
Methylation 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T1) 
Photoreactivation 
Photoreactivation of ICR 2A frog cells after exposure to 
monochromatic ultraviolet radiation in the 252-313 nm 
range, 6:21109 
Photosensitivity 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress report, October 1, 1980-September 30, 
1981, 6:21114 (DOE/EV/02217—38) 
DOLOMITE 
Calcination 
Dessicant materials screening for backfill in a salt repository, 
6:19869 (ONWI—214) 


DRILLING EQUIPMENT 
Automation 


Chemical Analysis 
Petroleum source rock potential and thermal maturity, Palo 
Duro Basin, Texas, 6:19755 (DOE/ET/44614—T3) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RATES 
Calculation Methods 
Gamma-ray measurements in an area of high natural 
radioactivity, 6:20766 (CONF-780422—(Vol.2)) 
Comparative Evaluations 
Gamma-ray measurements in an area of high natural 
radioactivity, 6:20766 (CONF-780422—(Vol.2)) 
Correlations 
Exposure to cosmic-ray neutrons at commercial jet aircraft 
altitudes, 6:21083 (CONF-780422—(Vol.2)) 
Mathematical Models 
Radiation exposure from building materials, 6:21092 (CONF- 
780422—(Vol.2)) 
DOSEMETERS 
See also CONDENSER IONIZATION CHAMBERS 
Calibration 
Seventeenth nuclear accident dosimetry intercomparison siudy: 
August 11-15, 1980, 6:20784 (ORNL/TM—7696) 
DOSIMETRY 


See also NEUTRON DOSIMETRY 
PION DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 


Computer Codes 
Methodologies for calculating the radiation dose to man from 
environmental releases of tritium, 6:21107 
Meetings 
Seventeenth nuclear accident dosimetry intercomparison study: 
August 11-15, 1980, 6:20784 (ORNL/TM—7696) 
DOUGLAS POINT ONTARIO REACTOR 
Decontamination 
International decontamination experience, 6:20256 (GEND— 
002) 
DOUGLAS POINT POWER STATION 
See DOUGLAS POINT ONTARIO REACTOR 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DRAFT CONTROL SYSTEMS 
Performance Testing 
Study of chimney draft regulation relating to energy 
conservation in oil-burning residential furnaces, 6:20407 
(NCEI—0027) 
DRIFT INSTABILITY 
Dissipative drift instabilities and plasma transport, 6:21395 
Magnetic drift instability in a hot electron plasma, 6:21379 
Guiding-Center Approximation 
Lower-hybrid-drift instability with axis encircling ions, 6:21372 
Nonlinear Problems 
Nonlinear frequency shift induced by the lower-hybrid drift 
instability, 6:21361 
Normal-Mode Analysis 
Lower-hybrid-drift instability with axis encircling ions, 6:21372 
Stabilization 
Drift-cyclotron loss-cone instability in the presence of the 
external wave fields, 6:21394 
DRILL BITS 
See also DRILLING EQUIPMENT 
Performance Testing 
High-temperature seals and lubricants for geothermal rock bits. 
Final report, 6:20119 (SAND—81-7076) 
DRILL CORES 
Permeability 
Field demonstration of the conventional steam-drive process 
with ancillary materials. First annual report, October 1979- 
October 1980, 6:19762 (DOE/SF/10762—1) 
Porosity 
Field demonstration of the conventional steam-drive process 
with ancillary materials. First annual report, October 1979- 
October 1980, 6:19762 (DOE/SF/10762—1) 
DRILLING EQUIPMENT 
See also DRILL BITS 
Automation 
Interface between a printed circuit board computer aided 
design tool (Tektronix 4051 based) and a numerical paper 





DRILLING EQUIPMENT 
Automation 


tape controlled drill press (Slo-Syn 530: 100 w/ Dumore 
Automatic Head Number 8391), 6:20683 (LBL—12041) 
Connectors 
Electrodril system field test program. Phase II: Task C-1-deep 
drilling system demonstration. Final report for Phase II: 
Task C-1, 6:20679 (DOE/ET/12063—28) 
Control Systems 
Interface between a printed circuit board computer aided 
design tool (Tektronix 4051 based) and a numerical paper 
tape controlled drill press (Slo-Syn 530: 100 w/ Dumore 
Automatic Head Number 8391), 6:20683 (LBL—12041) 
DRINKING WATER 
Evaluation 
Contribution of radon in tap water to indoor radon 
concentrations, 6:21015 (CONF-780422—(Vol.2)) 
Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 
Gamma Spectroscopy 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Ingestion 
Radiation exposure from radium-226 ingestion, 6:21081 
(CONF-780422—(Vol.1)) 
Radiation Monitoring 
Distribution of ambient radon and radon daughters in 
residential buildings in the New Jersey-New York area, 
6:21091 (CONF-780422—(Vol.2)) 
Radionuclide Migration 
Radiostrontium in milk and tap water. Appendix D, 6:20923 
(EML—390(App.)) 
Sampling 
Radium-226 levels in Italian drinking waters and foods, 6:20909 
(CONF-780422—(Vol.1)) 
DRUGS 


See also ANTINEOPLASTIC DRUGS 
RADIOPHARMACEUTICALS 


Metabolism 


Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
DRY DEPOSITION 


See DEPOSITION 
DUCTS 
Gas Flow 

Turbulent wall-shear-stress fluctuations in fully developed and 

accelerating flows, 6:20715 (LA—8781-MS) 
Openings 

Debris-less method and apparatus for forming apertures in 

hollow metallic articles (Patent), 6:20698 
DYE LASERS 
Efficiency 

Improving dye laser efficiency with uv absorbers and 
wavelength shifters. Final report, 6:20713 
(DOE/ER/03584—T1) 

Mode Locking 

Reciprocal passive mode locking of a rhodamine 6G dye laser 

and the Ar* pump laser, 6:20709 
Optical Pumping 

Improving dye laser efficiency with uv absorbers and 
wavelength shifters. Final report, 6:20713 
(DOE/ER/03584—T1) 

DYSPROSIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle. Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 
ake Champlain 1° x 2° NTMS area New York. Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program. hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming. including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ton Exchange 
~paration chemistry. 6:20575 
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Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
DYSPROSIUM 158 
Energy Levels 
Nuclear data sheets for A 
Energy-Level Transitions 
Nuclear data sheets for A 
DYSPROSIUM ISOTOPES 
Alpha Reactions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
E1-Transitions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
E2-Transitions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
E3-Transitions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
M1-Transitions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 


158, 6:21275 


158, 6:21275 


EARTH ATMOSPHERE 


See also AIR 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 


Activity Levels 
Meteorological influences on atmospheric radioactivity and its 
effects on the electrical environment, 6:20854 (CONF- 
780422—(Vol.1)) 
Comparative Evaluations 
Radon-222 as an indicator of continental air masses and air 
mass boundaries over ocean areas, 6:20824 (CONF-780422— 
(Vol.1)) 
Electric Fields 
Effect of increased ionization on the atmospheric electric field, 
6:20853 (CONF-780422—(Vol.1)) 
Ionization 
Effect of increased ionization on the atmospheric electric field, 
6:20853 (CONF-780422—(Vol.1)) 
Natural Radioactivity 
Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 
Stability 
Variation of vertical atmospheric stability by means of radon 
measurements and of sodar monitoring, 6:20822 (CONF- 
780422—(Vol.1)) 
EARTH CRUST 
See also CONTINENTAL CRUST 
Mapping 
Techniques and principles for mapping of integrated radon 
emanation within the earth, 6:20890 (CONF-780422— 
(Vol.1)) 
Stresses 
Radon emanation in tectonically active areas, 6:20898 (CONF- 
780422—(Vol.1)) 
EARTH PLANET 
Electric Conductivity 
COPES: current or potential electrode selector, 6:20789 
(SAND—81-0031) 
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EARTH-COVERED BUILDINGS 
Heat Transfer 

Thermal performance of earth covered buildings in hot, arid 

regions, 6:20416 
Performance 

Thermal performance of earth covered buildings in hot, arid 

regions, 6:20416 
EARTHQUAKES 
Correlations 

Automated radon-thoron monitoring for earthquake prediction 
research, 6:20897 (CONF-780422—(Vol.1)) 

Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 

Forecasting 

Applications of environmental radon-222 to some cases of 
water circulation, 6:20996 (CONF-780422—(Vol.1)) 

Automated radon-thoron monitoring for earthquake prediction 
research, 6:20897 (CONF-780422—(Vol.1)) 

Roles of Radon-222 and other natural radionuclides in 
earthquake prediction, 6:21007 (CONF-780422—(Vol.1)) 

EBULLATED BED 
Fluid Mechanics 

Study of ebullated-bed fluid dynamics for H-Coal. Quarterly 
progress report No. 3, January 1, 1981-March 31, 1981, 
6:19666 (DOE/PC/30026—T2) 

ECCS 
(Emergency core cooling system.) 
Heat Transfer 

TRAC-PD2 analysis of FLECHT experiments (PWR), 6:20259 

(LA-UR—80-3309) 
Hydraulics 
TRAC-PD2 analysis of FLECHT experiments (PWR), 6:20259 
(LA-UR—80-3309) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EES 
See ENERGY EXTENSION SERVICE 
EFFICIENCY 
Correlations 

Scintillation detectors for radon-222 in air and water, 6:20764 

(CONF-780422—(Vol.1)) 
EHV DC SYSTEMS 
Electric Fields 

Model study of HVDC electric-field effects. Final report, 
6:20180 (EPRI-EL—1817) 

Study of electric field and ion effects on HVDC lines. 
Technical progress report No. 2, July 1-September 30, 1980 
(Tests at 950, 1050, and 1200 kV), 6:20171 
(DOE/RA/50153—2) 

Environmental Effects 

Model study of HVDC electric-field effects. Final report, 

6:20180 (EPRI-EL—1817) 
EINSTEIN-MAXWELL EQUATIONS 
Analytical Solution 

Gravitational motion of a fluid obeying an equation of state, 

6:21308 
ELASTOMERS 
Electric Conductivity 

Electrical properties of conducting elastomers, 6:20522 

(SAND—81-0263) 
Molding 
Speed and pressure control system design and simulation for a 
compression press, 6:20671 (BDX—613-2483) 
ELECTRIC APPLIANCES 
See also AIR CONDITIONERS 
WATER HEATERS 
Energy Efficiency 

Effect of energy-efficiency standards and a phantom load on a 

utility, 6:20342 (EPRI-EA—1729-SR) 
Power Demand 

Effect of energy-efficiency standards and a phantom load on a 

utility, 6:20342 (EPRI-EA—1729-SR) 
ELECTRIC BATTERIES 

(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 


ELECTRIC UTILITIES 
Design 


Battery Charging 
System and method for charging electrochemical cells in series 
(Patent), 6:20283 
Commercialization 
EPRI roles in battery commercialization. Final report, 6:20279 
(EPRI-EM—1748) 
Design 
Battery storage on the customer side of the meter assessment. 
Final report, 6:20395 (BMI—2078) 
Meetings 
Battery Council International, 6:20281 
Technology Assessment 
EPRI roles in battery commercialization. Final report, 6:20279 
(EPRI-EM-—-1748) 
ELECTRIC CABLES 
Installation 
Multiple string demonstration test for project DEEP STEAM, 
6:19764 (SAND—80-2872) 
ELECTRIC FIELDS 
Biological Effects 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Effects of high-voltage transmission lines on honey bees, 
6:21123 (EPRI-EA—1809) 
Correlations 
Effect of increased ionization on the atmospheric electric field, 
6:20853 (CONF-780422—(Vol.1)) 
Environmental Effects 
Meteorological influences on atmospheric radioactivity and its 
effects on the electrical environment, 6:20854 (CONF- 
780422—(Vol.1)) 
Global Aspects 
Effect of increased ionization on the atmospheric electric field, 
6:20853 (CONF-780422—(Vol.1)) 
Mathematical Models 
Effect of increased ionization on the atmospheric electric field, 
6:20853 (CONF-780422—(Vol.1)) 
Measuring Methods 
Model study of HVDC eiectric-field effects. Final report, 
6:20180 (EPRI-EL—1817) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also SUPERCONDUCTING GENERATORS 
Rings 
High-strength austenitic alloys for generator retaining rings. 
Interim report, 6:20149 (EPRI-CS—1808) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Energy Shortages 
Socio-economic costs of prolonged electricity shortages, 
6:20324 (DOE/EP—0005) 
Meetings 
Proceedings of the American power conference, 6:20349 
Outages 
Survey of attitudes and experience relating to electric-power 
interruptions, 6:20325 (DOE/EP—0005) 
Peak-Load Pricing 
Vermont experience, 6:20275 (CONF-790748—) 
Rate Structure 
Regulator’s perspective on forecasting, 6:20331 (EPRI-EA— 
1729-SR) 
Socio-Economic Factors 
Electricity’s role in the economy, 6:20318 (CONF-801107—71) 
Time-of-Use Pricing 
New directions in load forecasting with emphasis on time-of- 
use analysis, 6:20337 (EPRI-EA—1729-SR) 
ELECTRIC POWER INDUSTRY 
Proceedings of the American power conference, 6:20349 
ELECTRIC PROBES 
Design 
Nondestructive acoustic electric field probe apparatus and 
method (Patent), 6:20725 
ELECTRIC UTILITIES 
Proceedings of the American power conference, 6:20349 





ELECTRIC UTILITIES 
Cogeneration 


Cogeneration 
Market potential for small advanced thermomechanical-cycle 
combustion-turbine generators. Final report, 6:20143 (EPRI- 
AP—1778) 
Computer Networks 
Interactive computing helps utility planning engineers, 6:20347 
Interconnected Power Systems 
Interconnection of on-site photovoltaic generation to the 
electric utility (Conference paper), 6:20356 
Procedures for assessing strategic reliability and power-system 
vulnerability, 6:20322 (DOE/EP—0005) 
Load Analysis 
Effect of energy-efficiency standards and a phantom load on a 
utility (Middle South Utilities/Arkansas P and L 
econometric model), 6:20342 (EPRI-EA—1729-SR) 
Efficient estimation of forecasting models, 6:20341 (EPRI- 
EA—1729-SR) 
Large industrial data problems, 6:20330 (EPRI-EA—1729-SR) 
New directions in load forecasting with emphasis on time-of- 
use analysis, 6:20337 (EPRI-EA—1729-SR) 
Load Management 
Discussion series on PURPA related topics: load management, 
6:20327 (DOE/RG/00335—04) 
Electric Utility Rate Design Study: cost-benefit analysis of 
load-management options, 6:20345 (NP—25382) 
Vermont experience, 6:20275 (CONF-790748—) 
Off-Peak Energy Storage 
EPRI roles in battery commercialization. Final report, 6:20279 
(EPRI-EM—1748) 
Planning 
Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 
Electric ioad forecasting: probing the issues with models, 
6:20334 (EPRI-EA—1729-SR) 
Power Demand 
Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 
Power Generation 
Determining appropriate levels of generation-system reliability, 
6:20326 (DOE/EP—0005) 
Public Opinion 
Survey of attitudes and experience relating to electric-power 
interruptions, 6:20325 (DOE/EP—0005) 
Public Relations 
Deciding the level of public involvement in right-of-way 
selection and approval, 6:21029 (EPRI-WS—78-141) 
Property damage on rights-of-way, 6:21030 (EPRI-WS—78- 
141) 
Public participation in routing transmission lines: what it means 
and why bother, 6:20944 (EPRI-WS—78-141) 
Rate Structure 
Electric Utility Rate Design Study: a comparison of rate- 
design alternatives developed by Ebasco Services and 
National Economic Research Associates for the Virginia 
Electric and Power Company, 6:20346 (NP—25385) 
Electric Utility Rate Design Study: cost-benefit analysis of 
load-management options, 6:20345 (NP—25382) 
Perspective on load forecasting, 6:20332 (EPRI-EA—1729-SR) 
Regulator’s perspective on forecasting. 6:20331 (EPRI-EA— 
1729-SR) 
Regulations 
Alternative methods for achieving given power-system 
reliability levels, 6:20321 (DOE/EP—0005) 
Discussion series on PURPA related topics: load management. 
6:20327 (DOE/RG/00335—04) 
Electric utility industry: past and present, 6:20320 (DOE/EP— 
0005) 
Regulator’s perspective on forecasting. 6:20333 (EPRI-EA— 
1729-SR) 
Transmission and distribution alternatives analysis, 6:20169 
(DOE/EP—0005) 
Reliability 
Determining appropriate levels of generation-system reliability, 
6:20326 (DOE/EP—0005) 
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National electric reliability study: technical study reports, 
6:20319 (DOE/EP—0005) 

Survey of attitudes and experience relating to electric-power 
interruptions, 6:20325 (DOE/EP—0005) 

Solar-Assisted Power Systems 
Solar energy, public utilities, and economic efficiency, 6:20032 
Thermonuclear Power Plants 
Utility requirements for fusion power, 6:21412 (LA—8700-C) 
ELECTRICAL INSULATORS 
Acoustic Testing 

Nondestructive acoustic electric field probe apparatus and 

method (Patent), 6:20725 
ELECTRICAL SURVEYS 
Topography 

Topographic effects in resistivity and induced-polarization 

surveys, 6:21140 
ELECTRICITY 
Correlations 

Role of natural radiation environment in earth sciences, 

6:20820 (CONF-780422—(Vol.1}) 
ELECTRIC-POWERED VEHICLES 
Energy Efficiency 

Effect of energy-efficiency standards and a phantom load on a 

utility, 6:20342 (EPRI-EA—1729-SR) 
Iron-Nickel Batteries 

Research, development, and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report, 1980, 
6:20448 (ANL/OEPM—80-16) 

Lead-Acid Batteries 

Research, development, and demonstration of lead-acid 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20444 (ANL/OEPM—80-12) 

Marketing Research 

Analysis of the NAFA fleet data base: passenger cars only, 

6:20296 (BNL—51301) 
Nickel-Zine Batteries 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20446 (ANL/OEPM—80-14) 

Research, development, and demonstration of nickel-zinc 
batteries for electric-vehicle propulsion. Annual report for 
1980, 6:20447 (ANL/OEPM—80-15) 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20445 (ANL/OEPM—80-13) 

Performance 

Performance and public awareness programs for the 
DOE/ALO Electra Van 600. Semiannual report, March- 
October 1980, 6:20449 (SAND—81-0719) 

Power Demand 

Effect of energy-efficiency standards and a phantom load on a 

utility, 6:20342 (EPRI-EA—1729-SR) 
Public Opinion 

Performance and public awareness programs for the 
DOE/ALO Electra Van 600. Semiannual report, March- 
October 1980, 6:20449 (SAND—81-0719) 

ELECTROCATALYSTS 
Stabilization 

Stabilizing platinum in phosphoric acid fuel cells. First 
quarterly report for 1981, December 1980-March 1981, 
6:20389 (DOE/NASA/0208—1) 

ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
FUEL CELLS 


Design 
Negative electrode composition (Patent), 6:20284 
ELECTROCHEMICAL CORROSION 
Aluminum-zircaloy galvanic couple in reactor water., 6:20225 
ELECTRODES 
See also ANODES 
Chemical Composition 
Negative electrode composition (Patent), 6:20284 
Synthesis 
Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980-81, 
6:19961 (DOE/ER/05528—20) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
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Refractivity 
Optical method for determining the state of charge of a lead- 
acid battery, 6:20282 (LA-UR—81-1116) 
ELECTROMAGNETIC RADIATION 


See also GAMMA RADIATION 
LASER RADIATION 
MONOCHROMATIC RADIATION 
VISIBLE RADIATION 


Geometry 
Geometry of wave electromagnetics, 6:21306 
Guns 
Rotating-bed reactor as a power source for EM gun 
applications, 6:20218 (BNL—29350) 
Trapping 
Stationary localized envelope waves in plasmas, 6:21364 
ELECTRON BEAM TARGETS 
Diffusion 
Magnetohydrodynamic behavior of thermonuclear fuel in a 
preconditioned electron beam imploded target, 6:21449 
Magnetohydrodynamics 
Magnetohydrodynamic behavior of thermonuclear fuel in a 
preconditioned electron beam imploded target, 6:21449 
X-Ray Radiography 
Two-frame flash x-radiography system for the study of particle 
beam fusion-target implosions, 6:21433 (SAND—81-0351C) 
ELECTRON BEAMS 
Acceleration 
Radial oscillations of a relativistic electron beam in an 
accelerating gap, 6:21198 
Beam Transport 
Design features and operational characteristics of the PEP 
beam-transport and injection system, 6:20743 (LBL—11742) 
Oscillations 
Radial oscillations of a relativistic electron beam in an 
accelerating gap, 6:21198 
ELECTRON MICROSCOPES 
Design 
High-resolution analytical electron microscopy, 6:20795 
Spatial Resolution 
High-resolution analytical electron microscopy, 6:20795 
ELECTRON MICROSCOPY 
Uses 
High-resolution analytical electron microscopy, 6:20795 
ELECTRON REACTIONS 
Inelastic Scattering 
Comparison of inelastic electron-scattering with [ g/sub 9/2/ x 
( f/sub 7/2/~*)/sub J/]s- shell-model calculations for the T 
= 1 and T = 2 8 states in **Fe, 6:21264 
ELECTRON-ATOM COLLISIONS 
Excitation 
Electron-impact excitation of electronic states in argonat 
incident energies between 16 and 100 eV, 6:21183 
Electron-impact excitation of the lowest four excited states of 
argon, 6:21184 
Excitation cross sections for krypton by electrons in the 15— 
100-eV impact-energy range, 6:21182 
Inelastic Scattering 
Total inelastic-scattering cross sections by optical-potential 
methods, 6:21185 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
LOGIC CIRCUITS 
PRINTED CIRCUITS 
Design 
Electronics engineering research. Final report for FY 1980, 
6:20731 (UCID—19023) 
Fabrication 
Electronics engineering research. Final report for FY 1980, 
6:20731 (UCID—19023) 
Research Programs 
Electronics engineering research. Final report for FY 1980, 
6:20731 (UCID—19023) 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
Design 
Adaptive sampler (Patent), 6:20736 


ENERGY ANALYSIS 
Energy Models 


Packaging 
Properties of polystrene bead foam as an encapsulant for 
electronic packages. Final report, 6:20675 (BDX—613-2618) 
Quality Control 
Implementation of field programmable logic arrays. Final 
report, 6:20727 (BDX—613-2583) 
Research Programs 
Electronics engineering research. Final report for FY 1980, 
6:20731 (UCID—19023) 
Test Facilities 
Implementation of field programmable logic arrays. Final 
report, 6:20727 (BDX—613-2583) 
ELECTRON-MOLECULE COLLISIONS 
Electron Attachment 
Studies of the O2 *R/sub g/(V) valence states and *R/sub 
g/(R) Rydberg state in the Schumann—Runge continuum 
from ejected and scattered electron spectra, 6:21195 
Excitation 
Impact-parameter method for electronic excitation of 
molecules by electron impact, 6:21186 
Studies of the O2 *R/sub g/(V) valence states and *R/sub 
g/(R) Rydberg state in the Schumann—Runge continuum 
from ejected and scattered electron spectra, 6:21195 
ELECTRON-POSITRON INTERACTIONS 
Angular Distribution 
Dilepton signature in e* e~-—HI* I", 6:21231 
Annihilation 
Charmed mesons from e* e~ annihilation, 6:21223 
Off-resonance production of heavy vector quarkonium states in 
e*e” annihilation, 6:21238 
Quark-gluon separation in three-jet events, 6:21232 
Recent results of Mark J: physics with high energy electron— 
positron colliding beams, 6:21228 
Inclusive Interactions 
Inclusive quarkonium production, 6:21230 (BNL—29297) 
ELECTRONS 
See also RUNAWAY ELECTRONS 
Oscillations 
Electron plasma wave breaking with ion flow, 6:21360 
ELECTROSTATIC ANALYZERS 
Design 
Large acceptance angle retarding-potential analyzers, 6:20733 
Fabrication 
Large acceptance angle retarding-potential analyzers, 6:20733 
ELMO BUMPY TORUS 
Plasma Confinement 
Study of plasma confinement in Elmo Bumpy Torus with a 
heavy ion beam probe, 6:21389 
Plasma Diagnostics 
Study of plasma confinement in Elmo Bumpy Torus with a 
heavy ion beam probe, 6:21389 
Reviews 
Moment of truth nears for fusion power, 6:21454 
Synchrotron Radiation 
Synchrotron radiation from the hot electron rings in EBT, 
6:21343 (ORNL/TM—7687) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
ENDANGERED SPECIES 
Environmental Policy 
Transmission corridor planning approach to threatened and 
endangered species, 6:20972 (EPRI-WS—78-141) 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
Research Programs 
Energy futures to provide a context for energy R and D, 
6:21462 (UCRL—53140) 
ENERGY ANALYSIS 
Energy Models 
Economic foundations of LEAP Model 22C, 6:20285 
(ORNL—S5748) 





ENERGY CONSERVATION 
Energy Models 


ENERGY CONSERVATION 
Demonstration Programs 

Energy-saving impacts of DOE’s conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 2. Historical trends, details of sectoral analysis, and 
appendixes, 6:19943 (ORNL/TM—7690/V2) 

Environmental Impacts 

Report of Ad Hoc Task Force on Indoor Air Pollution, 

6:21115 (ORNL/TM—7679) 
Forecasting 

Energy-saving impacts of DOE's conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 1. Executive summary and analysis overview, 
6:19942 (ORNL/TM—7690/V 1) 

Global Aspects 

International conservation and energy research and 

development, 6:20394 
Implementation 
Residential energy-conservation outreach activities: a new 
Federal approach needed, 6:20403 (EMD—81-8) 
Manuals 
Energy conservation: design resource handbook, 6:20404 
Program Management 

Energy-saving impacts of DOE's conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 1. Executive summary and analysis overview, 
6:19942 (ORNL/TM—7690/V 1) 

Framework and criteria for program evaluation in the Office 
of Conservation and Renewable Energy, 6:20298 
(DOE/CS/10093—T1) 

Residential energy-conservation outreach activities: a new 
Federal approach needed, 6:20403 (EMD—81-8) 

Regulations 

Improving government regulations: a guidebook for 

conservation and renewable energy, 6:20307 (PNL—3793) 
Research Programs 

Compendium of Australian Energy Research, Development 
and Demonstration Project, 6:20294 

Energy-saving impacts of DOE's conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 2. Historical trends, details of sectoral analysis, and 
appendixes, 6:19943 (ORNL/TM—7690/V2) 

ENERGY CONSUMPTION 
Bibliographies 

Energy for agriculture: a computerized information retrieval 

system, 6:20424 (DOE/CH/00016—T1) 
Efficiency 

International conservation and energy research and 

development, 6:20394 
Financial Incentives 

Consumers without a direct economic incentive to conserve 

energy, 6:20406 
ENERGY CONVERSION 
Research Programs 

Compendium of Australian Energy Research, Development 

and Demonstration Project, 6:20294 
ENERGY DEMAND 
Energy Models 

End-use approach and attendant data base for energy 
forecasting in the commercial sector: application to 
California, 6:20304 (EPRI-EA—1729-SR) 

Forecasting 

End-use approach and attendant data base for energy 
forecasting in the commercial sector: application to 
California, 6:20304 (EPRI-EA—1729-SR) 

ENERGY EXTENSION SERVICE 
Evaluation 
Residential energy-conservation outreach activities: a new 
Federal approach needed, 6:20403 (EMD—81-8) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Environmental Impacts 

Regional analysis of energy facility siting, 6:20830 (BNL— 

29324) 
Site Selection 

Regional analysis of energy facility siting, 6:20830 (BNL— 

29324) 
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ENERGY MANAGEMENT 
Planning 

Planning for energy efficiency in Albuquerque, 6:20441 (LA- 

UR—81-1200) 
ENERGY MODELS 

Effect of energy-efficiency standards and a phantom load on a 
utility (Middle South Utilities/Arkansas P and L 
econometric model), 6:20342 (EPRI-EA—1729-SR) 

Study on the demand for electricity and the variation in the 
price elasticities for manufacturing industries (Three-stage 
least-squares estimation), 6:20348 

Accuracy 

Exploring existing model capability by model comparisons and 

assessments, 6:20335 (EPRI-EA—1729-SR) 
Comparative Evaluations 

Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 

Electric load forecasting: probing the issues with models, 
6:20334 (EPRI-EA—1729-SR) 

Exploring existing model capability by model comparisons and 
assessments, 6:20335 (EPRI-EA—1729-SR) 

New directions in load forecasting with emphasis on time-of- 
use analysis, 6:20337 (EPRI-EA—1729-SR) 

Errors 

Efficient estimation of forecasting models, 6:20341 (EPRI- 

EA—1729-SR) 
Uses 

Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 

ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 

Short-term nitrogen dioxide modeling: currently available 
models and the applications and development needed for 
energy assessment, 6:20818 (ANL/EES-TM—132) 

Implementation 
Common sense emissions urged, 6:20883 
ENERGY SHORTAGES 
Economic Impact 

Socio-economic costs of prolonged electricity shortages, 

6:20324 (DOE/EP—0005) 
Social Impact 
Socio-economic costs of prolonged electricity shortages, 
6:20324 (DOE/EP—0005) 
ENERGY SOURCE DEVELOPMENT 
Energy Policy 
Toward forging a consensus (Conference paper), 6:20350 
Environmental Impacts 
Environmental impacts program, 6:21033 (ORNL—S5700) 
Feasibility Studies 

Landfill gas recovery in Baltimore City, 6:19931 

(DOE/IR/05106—T32) 
Financial Incentives 

Analysis of federal incentives used to stimulate energy 

consumption, 6:20286 (PNL—3558(Ex.Summ.)) 
Hazards 
Geothermal induced seismicity program plan, 6:20111 (HN— 
00020-1094) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WASTE HEAT 
WIND POWER 
Research Programs 
Compendium of Australian Energy Research, Development 
and Demonstration Project, 6:20294 
Risk Assessment 
Risk v. benefit, 6:20290 
ENERGY STORAGE SYSTEMS 
See also ELECTRIC BATTERIES 
THERMAL ENERGY STORAGE EQUIPMENT 


Research Programs 
Solar-energy storage-systems analysis, 6:20094 (BNL—29405) 
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ENERGY SUPPLIES 
Emergency Plans 
Local government role in energy-contingency planning: an 
information bulletin of the energy task force of the urban 
consortium, 6:20303 (DOE/IR/05106—T2) 
ENGINEERING TEST REACTOR 
See ETR REACTOR 
ENGLAND 
See UNITED KINGDOM 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Information Needs 
Ecological and environmental data as under-utilized national 
resources: results of the TIE/ACCESS program, 6:20836 
(DOE/ET/05213—1) 
Information Systems 
Comparison of system-2000 and Scientific Information 
Retrieval (SIR) in a specific scientific application, 6:20819 
(BNL—29228) 
ENVIRONMENTAL EFFECTS 
Data Base Management 
Characterization of the ecological effects of overhead 
transmission line rights-of-way, 6:20977 (EPRI-WS—78-141) 
ENVIRONMENTAL ENGINEERING 
Organizational Models 
Conceptual model for conducting integrated research of right- 
of-way management problems, 6:20965 (EPRI-WS—78-141) 
ENVIRONMENTAL IMPACTS 
Data Base Management 
Environmental resources, 6:21034 (ORNL—S5700) 
Recommendations 
Environmental Compliance Guide, 6:20288 (DOE/EV— 
0132(Vol.1)) 
Research Programs 
Environmental Sciences Division. Annual progress report for 
period ending September 30, 1980 (Lead abstract), 6:21019 
(ORNL—S5700) 
Terrestrial ecology, 6:20885 (ORNL—5700) 
Simulation 
Visual approach to utility planning, 6:20946 (EPRI-WS—78- 
141) 
ENVIRONMENTAL POLICY 
Short-term nitrogen dioxide modeling: currently available 
models and the applications and development needed for 
energy assessment, 6:20818 (ANL/EES-TM—132) 
Implementation 
Common sense emissions urged, 6:20883 
Environmental Compliance Guide, 6:20289 (DOE/EV— 
0132(Vol.2)) 
State implementation of VOC regulations, 6:20292 (NP— 
1901924) 
Planning 
Environmental Compliance Guide, 6:20288 (DOE/EV— 
0132(Vol.1)) 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Mathematical Models 
Migration of radionuclides through sorbing media analytical 
solutions--II, 6:20924 (LBL—11616(Vol.2)) 
Regional analysis of energy facility siting, 6:20830 (BNL— 
29324) 
Numerical Solution 
Migration of radionuclides through sorbing media analytical 
solutions--II, 6:20924 (LBL—11616(Vol.2)) 
ENZYME ACTIVITY 
Inhibition 
Purification of the gene 0.3 protein of bacteriophage T7, an 
inhibitor of the DNA restriction system of Escherichia colli, 
6:21074 
ENZYMES 


Sve also HEXOKINASE 
NUCLEASES 
OXIDOREDUCTASES 


ERYTHROCYTES 
Labelling 


Chemical Reaction Kinetics 
Pseudo-steady-state approximation for stochastic chemical 
kinetics, 6:21054 
EPIDEMIOLOGY 
Statistics 
Comments on Brodsky’s statistical methods for evaluating 
epidemiological results, and reply by Brodsky, A., 6:21108 
EPIDOTES 
Aqueous Solutions 
Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. II. Equilibrium 
constraints in metamorphic/geothermal processes, 6:21145 
Thermodynamics 
Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. II. Equilibrium 
constraints in metamorphic/geothermal processes, 6:21145 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Equations of state for strongly nonideal fluid mixtures: 
application of the local-composition concept, 6:21206 
(LBL—12239) 
Computer Graphics 
EOSSCAN: a program to display equation-of-state data, 
6:21470 (LA—8737-MS) 
EQUIPMENT 


See also CERAMIC MELTERS 
DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
FARM EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 


Cost Benefit Analysis 
Use of hand-held torches in managing woody vegetation on 
rights-of-way, 6:20955 (EPRI-WS—78-141) 
Management 
Management of Government property in the possession of off- 
site contractors (DOE-PMR 109-60), 6:21461 (DOE/MA— 
0003) 
EQUIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
Design 
Substation control and protection project: system requirements 
specification, 6:20178 (EPRI-EL—1813) 
ERBIUM 
Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
ERBIUM 158 
Energy Levels 
Nuclear data sheets for A 
Energy-Level Transitions 
Nuclear data sheets for A = 158, 6:21275 
ERBIUM IONS 
Absorption Spectra 
Optical spectra and Zeeman effect for Er** in LuPO, and 
HfSiO,, 6:21165 
Crystal Field 
Optical spectra and Zeeman effect for Er** in LuPO, and 
HfSiO,, 6:21165 
ERYTHRITOL 
X-Ray Spectra 
Sine C settings for x-ray spectrometers, 6:20565 
ERYTHROCYTES 
Cell Membranes 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Labelling 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 


158, 6:21275 





ERYTHROCYTES 
Labelling 


ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL 
See also ETHANOL FUELS 
Production 

Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19977 
(DOE/RA/50349—T 1(Vol.1)) 

Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19978 
(DOE/RA/50349—T 1(Vol.2)) 

Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19979 
(DOE/RA/50349—T1(Vol.3)) 

Feasibility of converting a sugar beet plant to fuel ethanol 
production, 6:19959 (DOE/CS/83010—T1) 

Inventory and evaluation of biomass materials as fuel energy 
sources for the State of New Mexico, 6:19985 (NP— 
1902692) 

Study of the production of ethanol from sugar beets for use as 
a motor fuel. Final report, February 1, 1980-April 30, 1981, 
6:19958 (DOE/CS/83010—1) 

ETHANOL FUELS 
Fuel Substitution 

Use of alcohol in farming applications: alternative fuels 

utilization program, 6:20451 (DOE/CE/50025—1) 
ETHYLENE 
Photolysis 

Infrared photodissociation of van der Waals molecules 

containing ethylene, 6:21176 
Predissociation 

Infrared photodissociation of van der Waals molecules 

containing ethylene, 6:21176 
Resource Conservation 


Polysulfones for conservation in the ethylene-polymer industry, 


6:20422 (BNL—51353) 
ETHYLENE GLYCOL 
See GLYCOLS 
ETR REACTOR 
Control Rooms 
Human factors evaluation of the engineering test reactor 
control room, 6:20227 (EGG-SSDC—5381) 
EUROPE 
See also FRANCE 
NETHERLANDS 
UNITED KINGDOM 
YUGOSLAVIA 
Energy Consumption 
Eastern Europe's resource crisis, with special emphasis on 
energy resources: dependence and policy options, 6:20305 
(UT/CES-PS— 14) 
Energy Shortages 
Eastern Europe's resource crisis, with special emphasis on 
energy resources: dependence and policy options, 6:20305 
(UT/CES-PS—14) 
Energy Sources 
Eastern Europe's resource crisis, with special emphasis on 
energy resources: dependence and policy options, 6:20305 
(UT/CES-PS—14) 
Raw Materials 
Eastern Europe's resource crisis, with special emphasis on 
energy resources: dependence and policy options, 6:20305 
(UT/CES-PS—14) 
Research Programs 
East Europe report: Scientific Affairs No. 700, 6:20393 
(JPRS—77853) 
EUROPIUM 
Activation Analysis 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 
Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
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and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
EXCRETION FUNCTIONS 
See RETENTION FUNCTIONS 
EXERCISE 
Correlations 

Physiological responses of mild pulmonary impaired subjects 
while using a demand respirator during rest and work, 
6:20693 

EXHALATION 
Correlations 

Effect of pressure drops on radon exhalation from walls, 

6:20779 (CONF-780422—(Vol.2)) 
Flow Models 

Exhalation of Radon-222 from building materials and walls, 

6:20778 (CONF-780422—(Vol.2)) 
EXHAUST GASES 
Biological Effects 
Effect of diesel exhaust on sperm-shape abnormalities in mice, 
6:21116 (UCRL—84137) 
Standards 
Common sense emissions urged, 6:20883 
Waste Processing 
Diesel exhaust emissions from engines for use in underground 
mines, 6:19717 (DOE/BETC/RI—80/6) 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON GASIFICATION PROCESS 
Comparative Evaluations 

Preliminary economic analysis of new gasification processes, 

6:19753 
Economic Analysis 
Preliminary economic analysis of new gasification processes, 
6:19753 
Process Development Units 
Exxon’s catalytic coal gasification process, 6:19690 
EXXON LIQUEFACTION PROCESS 
Commercialization 

EDS coal-liquefaction process development. Phase V. EDS 
commercial plant study design update: Illinois coal. Volume 
2. Base case, 6:19629 (DOE/ET/10069—T1(Vol.2)) 

EDS coal-liquefaction process development. Phase V. EDS 
commercial plant study design update: Ilinois Coal. Volume 
3. Market flexibility sensitivity case, 6:19630 
(DOE/ET/10069—T 1(Vol.3)) 

Engineering 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
Mathematical Models 

EDS coal liquefaction process development. Phase V. 
Quarterly technical progress report, July 1-September 30, 
1980, 6:19631 (DOE/ET/10069—T4) 

Pilot Plants 

EDS coal liquefaction process development. Phase V. 
Quarterly technical progress report, July 1-September 30, 
1980, 6:19631 (DOE/ET/10069—T4) 

EYES 
See also CRYSTALLINE LENS 
RETINA 
Injuries 

Effects on biological systems of reflected light from a satellite 

power system, 6:21121 (DOE/ER—0100) 
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FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 

See RESOURCE RECOVERY FACILITIES 
FACILITIES (TERMINAL) 

See TERMINAL FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FARADAY GENERATORS 

See MHD GENERATORS 
FARM EQUIPMENT 

Fuel Substitution 
Use of alcohol in farming applications: alternative fuels 
utilization program, 6:20451 (DOE/CE/50025—1) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Aerial Surveying 

Anomalous atmospheric attenuation of cosmic-ray-produced 
neutrons near the earth's surface, 6:20866 (CONF-780422— 
(Vol.2)) 

FASTENERS 
Machining 

Visual thread quality for precision miniature mechanisms, 

6:20674 (BDX—613-2600) 
Miniaturization 

Visual thread quality for precision miniature mechanisms, 

6:20674 (BDX—613-2600) 
Performance Testing 

Forces in bolted joints: analysis methods and test results 
utilized for nuclear core applications (LWBR Development 
Program), 6:20215 (WAPD-TM—1349) 

Stress Analysis 

Classification of clamp-induced stresses in thin-walled pipe 
(LMFBR), 6:20207 (CONF-810625—3) 

Forces in bolted joints: analysis methods and test results 
utilized for nuclear core applications (LWBR Development 
Program), 6:20215 (WAPD-TM—1349) 

Surface Finishing 
Visual thread quality for precision miniature mechanisms, 
6:20674 (BDX—613-2600) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
Reactor Materials 

Precipitation hardenable iron-nickel-chromium alloy having 
good swelling resistance and low neutron absorbence 
(Patent), 6:20488 

FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEED MATERIALS PLANTS 
See also FEED MATERIALS PRODUCTION CENTER 
Environmental Impact Statements 

Final environmental impact statement. Homestake Mining 
Company Pitch Project, Saguache County, Colorado, 
6:19901 

FEED MATERIALS PRODUCTION CENTER 
Radiation Monitoring 

Feed Materials Production Center environmental monitoring 

annual report for 1980, 6:19902 (NLCO—1168) 
FEEDWATER HEATERS 
Failure Mode Analysis 

Failure-cause analysis: feedwater heaters. Final report, 6:20145 

(EPRI-CS—1776) 
Recommendations 

Failure-cause analysis: feedwater heaters. Final report, 6:20145 

(EPRI-CS—1776) 


FELDSPARS 
Aqueous Solutions 

Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. II. Equilibrium 
constraints in metamorphic/geothermal processes, 6:21145 

Thermodynamics 

Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. II. Equilibrium 
constraints in metamorphic/geothermal processes, 6:21145 

FERMENTATION 
See also ANAEROBIC DIGESTION 
Flowsheets 

Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi, Inc., Vicksburg, Mississippi, 6:19979 
(DOE/RA/50349—T1(Vol.3)) 

FERTILIZERS 
Activity Levels 

Population doses from natural radionuclides due to certain 

aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Evaluation 

Accumulation of Radium-226 from phosphate fertilizers in 
cultivated soils and transfer to crops, 6:20919 (CONF- 
780422—(Vol.2)) 

Natural radiation environment III, 6:21082 (CONF-780422— 
(Vol.2)) 

Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 

FFTF REACTOR 
Fuel Pellets 

Measuring homogeneity of ceramic nuclear fuels, 6:20210 

(HEDL-SA—2177) 
Fuel Pins 

Fuel pin life evaluation for the multiduct test assembly in 

FFTF, 6:20240 (HEDL-SA—2299) 
Pipes 

Criteria for accepting piping thermal expansion movements 
during FFTF plant startup, 6:20238 (HEDL-SA—2281) 

Seismic design of clevis assemblies for pipe supports, 6:20235 
(HEDL-SA—2277-FP) 

Thermal expansion movements of piping during FFTF plant 
startup, 6:20233 (HEDL-SA—2274) 

Primary Coolant Circuits 

Base-plate effects on pipe-support stiffness, 6:20234 (HEDL- 
SA—2276-FP) 

Criteria for accepting piping vibrations measured during FFTF 
plant startup, 6:20236 (HEDL-SA—2279) 

Piping vibrations measured during FFTF startup, 6:20239 
(HEDL-SA—2282) 

Seismic design of deadweight supports, 6:20237 (HEDL-SA— 
2280) 

Reactor Operation 

FFTF operations - 1980 - a year of achievement, 6:20241 

(HEDL-SA—2349) 
FIBER OPTICS 
Optical Modes 
Mode properties of optical fibers with lossy components by the 
propagating beam method, 6:21300 
Optical Properties 
Fiber-optic remote photometry, 6:20525 (DP-TR—18) 
FIBERGLASS 
Compacting 

Effect of vibrations on the density of loose-fill insulations, 

6:20410 (ORNL/Sub—7715/3) 
Density 

Effect of vibrations on the density of loose-fill insulations, 

6:20410 (ORNL/Sub—7715/3) 
Impact Shock 

Effect of vibrations on the density of loose-fill insulations, 

6:20410 (ORNL/Sub—7715/3) 
FIBROBLASTS 
Genetic Effects 

Endogenous type C viral gene expression in cultures of fetal 
diploid baboon cells treated with 5’-bromodeoxyuridine, 
6:21056 

FIELD EQUATIONS 
See also EINSTEIN-MAXWELL EQUATIONS 





FIELD EQUATIONS 
Coupling 


Coupling 
Fiber bundles, superspace, and the gravitational field, 6:21302 
Gauge groups in a fiber bundle approach to superspace and the 
gravitational field, 6:21303 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
Optical Properties 
Optical excitations in small particles and thin films, 6:21297 
FILTRATION 
Evaluation 
Population dose equivalent from naturally occurring 
radionuclides in building materials, 6:21096 (CONF-780422— 
(Vol.2)) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINS 
Aerodynamics 
Prediction of forces and moments on finned bodies at high 
angle of attack in transonic flow, 6:20718 (SAND—80-2380) 
Forging 
Precision forging process for P/M fins, 6:20498 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRST WALL 
Design 
Considerations for inertial confinement fusion reactor design, 
6:21456 
FISH CULTURE 
See AQUACULTURE 
FISH PRODUCTS 
See SEAFOOD 
FISHES 
See also TROUT 
Gamma Spectra 
Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 
780422—(Vol.1)) 
Mortality 
Toxicity of trihalomethanes to common carp embryos, 6:21119 
Radionuclide Kinetics 
Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 
Tracer Techniques 
Marking walleye eggs and fry, 6:21037 
FISSION PRODUCTS 
Chemical Reactions 
Chemical thermodynamics of complex systems: fission product 
behavior in LWR fuel elements, 6:20194 (LBL—12291) 
Fractionation 
Natural repository analogue program. Progress report, October 
1-December 31, 1980, 6:19863 (LA—8743-PR) 
Radionuclide Migration 
Natural repository analogue program. Progress report, October 
1-December 31, 1980, 6:19863 (LA—8743-PR) 
Transmutation 
Accelerator spallation reactors for breeding of fissile fuel and 
transmuting fission products. Status and prospects, 6:20740 
(BNL—29081) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAME PROPAGATION 
Turbulent Flow 
Lagrangian-Eulerian calculation of turbulence effects on 
premixed flame propagation, 6:20665 (SAND—81-8640) 
FLAMES 
Ignition 
Laser spark ignition and extinction of a methane-air diffusion 
flame, 6:20667 
FLASH HYDROPYROLYSIS PROCESS 
Mathematical Models 
Improved techniques for gasifying coal. Twelfth quarterly 
report, April 1, 1979-June 30, 1979, 6:19638 
(DOE/ET/10623—T1) 
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Research Programs 

Flash hydropyrolysis of coal. Quarterly report No. 13, April 1- 

September 30, 1980, 6:19627 (BNL—S51352) 
Yields 

Flash hydropyrolysis of coal. Quarterly report No. 13, April 1- 
September 30, 1980, 6:19627 (BNL—51352) 

Improved techniques for gasifying coal. Twelfth quarterly 
report, April 1, 1979-June 30, 1979, 6:19638 
(DOE/ET/10623—T1) 

FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Performance 

Comparative analysis of combined flat-plate PV/T collectors 
with separate photovoltaic and thermal collectors, 6:19989 
(SAND—80-2217C) 

FLAVOR MODEL 
Chirality 
Horizontal flavor chirality, the canonical Fermi mass matrix, 
and an alternative CP-nonconservation scenario, 6:21241 
Weak Hadronic Decay 
Flavor mixing and quark decay, 6:21243 
FLORIDA 
Magnetic Surveys 

Aerial gamma ray and magnetic survey: Tampa quadrangle, 
Florida. Final report, 6:19827 (GJBX—124(81)) 

Aerial gamma ray and magnetic survey: Miami and Key West 
quadrangles, Florida. Final report, 6:19823 (GJBX—119(81)) 

Aerial gamma ray and magnetic survey: Pensacola quadrangle, 
Florida and Alabama. Final report, 6:19825 (GJBX— 
122((81)) 

Aerial gamma ray and magnetic survey, Fort Pierce 
quadrangle, Florida. Final report, 6:19822 (GJBX—118(81)) 

Radiometric Surveys 

Aerial gamma ray and magnetic survey: Tampa quadrangle, 
Florida. Final report, 6:19827 (GJBX—124(81)) 

Aerial gamma ray and magnetic survey: Miami and Key West 
quadrangles, Florida. Final report, 6:19823 (GJBX—119(81)) 

Aerial gamma ray and magnetic survey: Pensacola quadrangle, 
Florida and Alabama. Final report, 6:19825 (GJBX— 
122((81)) 

Aerial gamma ray and magnetic survey, Fort Pierce 
quadrangle, Florida. Final report, 6:19822 (GJBX—118(81)) 

Resource Recovery Facilities 

Energy recovery in Metro-Dade County, 6:19933 

(DOE/IR/05106—T26) 
FLOUR 
Evaluation 

Measurement program of natural radiation in France: 
description and preliminary results, 6:20775 (CONF- 
780422—(Vol.2)) 

Pyrolysis 
Pyrolysis experiments at China Lake using a tubular entrained 
flow reactor, 6:19999 (SERI/CP—622-1096) 
FLOW (BLOOD) 
See BLOOD FLOW 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
Comparative Evaluations 
Search for long-distance migration of subsurface radon, 
6:20891 (CONF-780422—(Vol.1)) 
FLOW REGULATORS 
See also VALVES 
Design 

Method and apparatus for controlling fluid flow (Patent), 

6:20721 
FLUE GAS 
Chemical Analysis 

Sampling and analysis of hydrocarbons in combustion gases. 
Annual report, October 1979-September 1980, 6:20737 
(ANL/CEN/FE—80-21) 

Desulfurization 

Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 

Recovery, utilization, and disposal of solid by-products 
generated by dry flue-gas desulfurization systems: state of 
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the art and research needs. Final report, 6:20159 (EPRI- 
CS—1765) 
FLUID FLOW 


See also CAPILLARY FLOW 
COMPRESSIBLE FLOW 
GAS FLOW 
LAMINAR FLOW 
MULTIPHASE FLOW 
SUBSONIC FLOW 
TRANSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 


Mathematical Models 

Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, January 2, 
1981-March 31, 1981, 6:19723 (DOE/PC/30123—T1) 

Tracer Techniques 

Geologic flow characterization using tracer techniques, 6:21136 

(SAND—80-0454) 
FLUIDIZED BED 
Degassing 

Void-gas stripping in standpipes, 6:20714 (DOE/ET/11330— 

Tl) 
Density 

Capacitance-level/density monitor for fluidized-bed combustor, 

6:20739 
Fluid Mechanics 

Improved techniques for gasifying coal. Twelfth quarterly 
report, April 1, 1979-June 30, 1979, 6:19638 
(DOE/ET/10623—T1) 

Improved techniques for gasifying coal. Eleventh quarterly 
report, January 1, 1979-March 31, 1979, 6:19674 (FE—2340- 
11) 

Improved techniques for gasifying coal. Tenth quarterly 
report, October 1, 1978-December 31, 1978, 6:19696 (FE— 
2340-10) 

Levels 

Capacitance-level/density monitor for fluidized-bed combustor, 

6:20739 
FLUIDIZED BED REACTORS 
Weapons 

Rotating-bed reactor as a power source for EM gun 

applications, 6:20218 (BNL—29350) 
FLUIDIZED-BED COMBUSTION 
Commercialization 

Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 

Controi Systems 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume V. Appendix: stability and instability in 
fluidized-bed combustion, 6:19741 (DOE/ET/10701— 
T1(Vol.5)) 

Data Analysis 

Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 

Data Base Management 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume VI. FBC-Data Base-Management-System 
(FBC-DBMS) development, 6:19742 (DOE/ET/10701— 
T1(Vol.6)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume VII. FBC Data-Base-Management System 
(FBC-DBMS) users manual, 6:19743 (DOE/ET/10701— 
T1(Vol.7)) 

Demonstration Programs 

Update of Georgetown experience: fluidized-bed combustion 
(Conference paper; Georgetown Univ., Washington, DC), 
6:20313 

Engineering 

Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 

Hot Gas Cleanup 

Testing and verification of granular bed filters for the removal 
of particulate and alkalies. First quarterly report, October 1, 
1980-December 31, 1980, 6:19703 (DOE/ET/17093—T1) 


FLUIDIZED-BED COMBUSTORS 
Operation 


Mathematical Models 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume 1. Model evolution and development, 
6:19737 (DOE/ET/1070i—T1(Vol.1)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume II. Detailed description of the model, 
6:19738 (DOE/ET/10701—T1(Vol.2)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume III. Model predictions and results, 6:19739 
(DOE/ET/10701—T1(Vol.3)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume IV. FBC-Model-II manual, 6:19740 
(DOE/ET/10701—T1(Vol.4)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume V. Appendix: stability and instability in 
fluidized-bed combustion, 6:19741 (DOE/ET/10701— 
T1(Vol.5)) 

Measuring Instruments 

Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 

Stability 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume V. Appendix: stability and instability in 
fluidized-bed combustion, 6:19741 (DOE/ET/10701— 
T1(Vol.5)) 

FLUIDIZED-BED COMBUSTORS 
Computerized Simulation 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume III. Model predictions and results, 6:19739 
(DOE/ET/10701—T1(Vol.3)) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume IV. FBC-Model-II manual, 6:19740 
(DOE/ET/10701—T1(Vol.4)) 

Demonstration Programs 

Engineeer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: pilot plant 
construction. Quarterly report, March 1-May 31, 1980, 
6:20138 (DOE/ET/10417—T1) 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: pilot-plant 
construction. Quarterly report, June 1-August 31, 1980, 
6:20139 (DOE/ET/10417—T2) 

Design 

Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, January-March 1980, 6:20738 
(DOE/ET/10381—T3) 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume 1. Model evolution and development, 
6:19737 (DOE/ET/10701—T1(Vol.1)) 

PFB coal fired combined cycle development program. Final 
report, 6:20134 (DOE/ET/10377—T1) 

Environmental Impacts 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, January-March 1980, 6:20738 
(DOE/ET/10381—T3) 

Flue Gas 

Sampling and analysis of hydrocarbons in combustion gases. 
Annual report, October 1979-September 1980, 6:20737 
(ANL/CEN/FE—80-21) 

Mathematical Models 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
Operation 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, January-March 1980, 6:20738 
(DOE/ET/10381—T3) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, April-June, 1980, 6:20136 
(DOE/ET/10381—T1) 








FLUIDIZED-BED COMBUSTORS 
Operation 


Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, October-December, 1979, 6:20137 
(DOE/ET/10381—T2) 

Optimization 

Modeling of fluidized-bed combustion of coal: Phase II, final 
reports. Volume 1. Model evolution and development, 
6:19737 (DOE/ET/10701—T1(Vol.1)) 

Performance 

Assessment of pulverized-coal-fired combustor performance, 
6:20669 (DOE/PC/30297—T3) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, April-June, 1980, 6:20136 
(DOE/ET/10381—T1) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, October-December, 1979, 6:20137 
(DOE/ET/10381—T2) 

PFB coal fired combined cycle development program. System 
analyses and trade-offs (Task 1.3), 6:20135 
(DOE/ET/10377—T2) 

Sulfur capture in an atmospheric fluidized-bed combustor, 
6:20163 (ORNL/MIT—322) 

Performance Testing 

Engineeer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: pilot plant 
construction. Quarterly report, March 1-May 31, 1980, 
6:20138 (DOE/ET/10417—T1) 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase III: pilot-plant 
construction. Quarterly report, June 1-August 31, 1980, 
6:20139 (DOE/ET/10417—T2) 

Systems Analysis 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
Equations of State 

Equations of state for strongly nonideal fluid mixtures: 
application of the local-composition concept, 6:21206 
(LBL— 12239) 

Gravitational Collapse 
Gravitational motion of a fluid obeying an equation of state, 
6:21308 
FLUORESCENT PENETRANT TESTS 
See LIQUID PENETRANT INSPECTION 
FLUORINATED ALICYCLIC HYDROCARBONS 
Electron Attachment 
Electron attachment to perfluoromethylcyclohexane (c-C7F;4) 
and perfluoro-1-heptene (1-C7F,,4), 6:20628 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also TEFLON 
Dissociation 

Efficient multiphoton dissociation of CF3I* in the metastable X 
*E/sub 1/2/ excited state using cw infrared laser radiation, 
6:21177 

Electron Attachment 

Electron attachment to perfluoromethylcyclohexane (c-C;F,4) 

and perfluoro-1-heptene (1-C;F,,4), 6:20628 
Gravimetric Analysis 

Procedure for the analysis of RX-03-EJ (LX-17), 6:20567 

(UCID— 19033) 
Photolysis 

Efficient multiphoton dissociation of CF;I* in the metastable X 
*E/sub 1/2/ excited state using cw infrared laser radiation, 
6:21177 

Infrared photodissociation of van der Waals molecules 
containing ethylene, 6:21176 

Pressure and power dependence in the infrared laser photolysis 
of 1-chloro-1-fluoroethylene: experiment and modeling 
calculations, 6:20645 (LA-UR—81-1172) 

Predissociation 

Infrared photodissociation of van der Waals molecules 

containing ethylene, 6:21176 
Radiolysis 
EPR spectrum of C.F,~ (Gamma radiation), 6:20656 
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FLUORINE 
Abundance 

Baca geothermal demonstration project baseline ecosystem 
studies of cooling tower emission effects, 6:20110 
(DOE/ET/27163—6) 

Activation Analysis 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Electron-Molecule Collisions 

Impact-parameter method for electronic excitation of 

molecules by electron impact, 6:21186 
FLUORINE 18 
R di ph maceuticals 

Remote, semiautomated production of F-18-labeled 2-deoxy-2- 
fluoro-D-glucose, 6:21067 

Shielded synthesis system for production of 2-deoxy-2- 
['SF]fluoro-D-glucose, 6:21068 

FLUORINE 21 
Energy Levels 
Beta decay of 7'O, 6:21259 
FLUORINE BROMIDES 
See BROMINE FLUORIDES 
FLUOROBORATES 
Crystal Structure 

Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(II) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(II]) 
trifluoromethanesulfonate monohydrate, 6:20592 

Molecular Structure 

Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(II) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(III) 
trifluoromethanesulfonate monohydrate, 6:20592 

FLUX DENSITY 
Correlations 

Some observations of the variations in natural gamma radiation 

due to rainfall, 6:20861 (CONF-780422—(Vol.1)) 
FLY ASH 
Activity Levels 

Population doses from natural radionuclides due to certain 

aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Chemical Composition 

On-site field tests for study of low-rank western-coal fly ash. 
Final report on Phase 1, 6:20158 (DOE/FC/10225—T1) 

Utilization of coal-associated minerals. Final report, 6:19702 
(DOE/ET/10533—T1) 

Ground Disposal 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
Particle Size 

Parametric study of submicron particulates from pulverized- 
coal combustion, 6:1975! (LBL—12113) 

Study of the formation of submicron particulates generated by 
coal combustion. Second quarterly progress report, 1 
January 1981-31 March 1981, 6:19670 (DOE/PC/30305—T2) 

Submicron particulates from pulverized-coal combustion, 
6:20161 (LBL—12485) 

Sampling 

On-site field tests for study of low-rank western-coal fly ash. 
Final report on Phase 1, 6:20158 (DOE/FC/10225—T1) 

Study of the formation of submicron particulates generated by 
coal combustion. Second quarterly progress report, 1 
January 1981-31 March 1981, 6:19670 (DOE/PC/30305—T2) 

Sintering 

Chemical development of the Calsinter process for recovering 

resource materials from fly ash, 6:19706 (ORNL/TM—7613) 
Waste Processing 

Chemical development of the Calsinter process for recovering 

resource materials from fly ash, 6:19706 (ORNL/TM—76]3) 
Waste Product Utilization 

Utilization of coal-associated minerals. Final report, 6:19702 

(DOE/ET/10533—T1) 
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FLYWHEELS 
Fabrication 
Fabrication and spin test of thick, laminated $2-glass flywheel 
discs, 6:20272 (UCRL—15308) 
Failures 
Fabrication and spin test of thick, laminated S2-glass flywheel 
discs, 6:20272 (UCRL—15308) 
Oak Ridge Flywheel Evaluation Laboratory. Annual report, 
October 1, 1979-September 30, 1980, 6:20274 (Y—2233) 
Materials 
Environmental effects on mechanical properties of a Kevlar 
49/epoxy composite, 6:20273 (UCRL—15330) 
Performance 
Fabrication and spin test of thick, laminated S2-glass flywheel 
discs, 6:20272 (UCRL—15308) 
Performance Testing 
Oak Ridge Flywheel Evaluation Laboratory. Annual report, 
October 1, 1979-September 30, 1980, 6:20274 (Y—2233) 
FOOD 
See also ANIMAL FEEDS 
FLOUR 
FRUITS 
MEAT 
MILK 
SEAFOOD 
VEGETABLES 
Evaluation 
Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 
Ingestion 
Radiation exposure from radium-226 ingestion, 6:21081 
(CONF-780422—(Vol.1)) 
FOOD INDUSTRY 
See also DAIRY INDUSTRY 
MEAT INDUSTRY 
Waste Product Utilization 
Assessment of secondary crop residues. Final report, 6:20017 
(SERI/TR—98175-2) 
FOOD PROCESSING 
Waste Heat Utilization 
US industrial thermal energy storage program, 6:20423 
(CONF-810463—1) 
FORECASTING 
Accuracy 
Efficient estimation of forecasting models, 6:20341 (EPRI- 
EA—1729-SR) 
Exploring existing model capability by model comparisons and 
assessments, 6:20335 (EPRI-EA—1729-SR) 
Econometrics 
Perspective on load forecasting, 6:20332 (EPRI-EA—1729-SR) 
Reliability 
Regulator’s perspective on forecasting, 6:20331 (EPRI-EA— 
1729-SR) 
FORMALDEHYDE 
Monitoring 
Practical measurement technology for low-formaldehyde- 
concentration levels: applications to personnel-monitoring 
needs, 6:20834 (CONF-810541—1) 


Radon and aldehyde concentrations in the indoor environment. 


Final report, 6:20875 (LBL—12590) 
FORMIC ACID 
Electrochemistry 
Oxidation of HCOOH on (100), (110) and (111) single crystal 
platinum electrodes, 6:20638 
FORT CALHOUN-1 REACTOR 
See CALHOUN-1 REACTOR 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FORTRAN 
Reviews 
Standard Fortran (Fortran 77), 6:21465 (CONF-810415—11) 
Standards 
Standard Fortran (Fortran 77). 6:21465 (CONF-810415—i1) 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 


FOSSIL-FUEL POWER PLANTS 
Fly Ash 


PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 


Combustion Products 
Sphericity as a characteristic of solids from fossil fuel burning 
in a Lake Michigan sediment, 6:21004 
Demonstration Programs 
Federal RD and D strategy for fossil energy technologies, 
6:19802 
Energy Policy 
Future role of fossil fuels (Conference paper), 6:20312 
Research Programs 
Federal RD and D strategy for fossil energy technologies, 
6:19802 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Air Pollution 

Relationships between the elemental composition and particle 
sizes of aerosols with and without impact from a coal-fired 
power plant (Analyses of particles collected from 
background and power plant plume fractionated by particle 
size), 6:20160 (LA—8759-MS) 

Boilers 

Corrosion problems in coal-fired boiler superheater and 
reheater tubes: steam-side oxidation and exfoliation. Review 
and results of laboratory tests. Final report, 6:20150 (EPRI- 
CS—1811) 

Comparative Evaluations 

Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Design 

Engineer, design, construct, test and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase I, Preliminary 
Engineering, Phase II, Pilot Plant final design, Phase III, 
Construction. Quarterly report, September 1-November 30, 
1979, 6:20152 (FE—1726-50A) 

Economic Analysis 

Summary of the research and development effort on the 

supercritical CO2 cycle, 6:20153 (ORNL/TM—6236) 
Environmental Impact Statements 

Draft environmental impact statement. Colorado-Big 
Thompson/Windy Gap projects, Colorado, 6:20165 

Draft environmental impact statement. Intermountain Power 
Project, 6:20166 

Environmental Impacts 
Environmental and climatic impact of coal utilization, 6:20848 
Feedwater Heaters 

Failure-cause analysis: feedwater heaters. Final report, 6:20145 

(EPRI-CS—1776) 
Flue Gas 

Recovery, utilization, and disposal of solid by-products 
generated by dry flue-gas desulfurization systems: state of 
the art and research needs. Final report, 6:20159 (EPRI- 
CS—1765) 

Fluidized-Bed Combustors 

Engineer, design, construct, test and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase I, Preliminary 
Engineering, Phase II, Pilot Plant final design, Phase III, 
Construction. Quarterly report, September 1-November 30, 
1979, 6:20152 (FE—1726-50A) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, April-June, 1980, 6:20136 
(DOE/ET/10381—T1) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, October-December, 1979, 6:20137 
(DOE/ET/10381—T2) 

Sulfur capture in an atmospheric fluidized-bed combustor, 
6:20163 (ORNL/MIT—322) 

Fly Ash 

On-site field tests for study of low-rank western-coal fly ash. 
Final report on Phase 1, 6:20158 (DOE/FC/10225—T1) 

Submicron particulates from pulverized-coal combustion, 
6:20161 (LBL—12485) 








FOSSIL-FUEL POWER PLANTS 
Gas Turbine Engines 


Gas Turbine Engines 

Advanced industrial gas turbine technology readiness 
demonstration program. Phase II. Final report: compressor 
rig fabrication assembly and test, 6:20142 
(DOE/OR/05035—T2) 

Turbine cooling configuration selection and design 
optimization for the high-reliability gas turbine. Final report, 
6:20140 (DOE/ET/15331—T1) 

Health Hazards 

Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Outages 

Failure-cause analysis: turbine bearing systems. Phase I. 
Development of data collection plan, 6:20148 (EPRI-CS— 
1801-SY) 

Performance Testing 

Engineer, design, construct, test and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase I, Preliminary 
Engineering, Phase II, Pilot Plant final design, Phase III, 
Construction. Quarterly report, September 1-November 30, 
1979, 6:20152 (FE—1726-S0A) 

Personnel 
Instrument and control technician curriculum planning guide. 
Final report, 6:20144 (EPRI-CS— 1537) 
Plumes 
Environmental and climatic impact of coal utilization, 6:20848 
Pollution Control 

On-site field tests for study of low-rank western-coal fly ash. 

Final report on Phase 1, 6:20158 (DOE/FC/10225—T1) 
Quality Assurance 

How to tailor your QA program to fit your needs: for a fossil 

fuel plant, 6:20154 
Reliability 

How to tailor your QA program to fit your needs: for a fossil 

fuel plant, 6:20154 
Research Programs 

Engineer, design, construct, test and evaluate a pressurized 
fluidized-bed pilot plant using high-sulfur coal for 
production of electric power. Phase I, Preliminary 
Engineering, Phase II, Pilot Plant final design, Phase III, 
Construction. Quarterly report, September 1-November 30, 
1979, 6:20152 (FE—1726-50A) 

Steam Generators 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, April-June, 1980, 6:20136 
(DOE/ET/10381—T1) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, October-December, 1979, 6:20137 
(DOE/ET/10381—T2) 

Steam Lines 

Corrosion problems in coal-fired boiler superheater and 
reheater tubes: steam-side oxidation and exfoliation. 
Development of a chromate-conversion treatment. Final 
report, 6:20151 (EPRI-CS—1812) 

Technology Assessment 

Summary of the research and development effort on the 

supercritical CO» cycle, 6:20153 (ORNL/TM—6236) 
Thermodynamic Cycles 

Summary of the research and development effort on the 

supercritical CO» cycle, 6:20153 (ORNL/TM—6236) 
FOURIER TRANSFORMATION 
Algorithms 

Vector implementation of the fast fourier transform algorithm, 

6:21483 
FOWL 
Availability 

Assessment of secondary crop residues. Final report, 6:20017 

(SERI/TR—98175-2) 
FRACTURES 
Stresses 

Problem of shear crack with dislocation-free zones, 6:21290 

(ORNL/CSD—75) 
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FRANCE 
Natural Radioactivity 
Measurement program of natural radiation in France: 
description and preliminary results, 6:20775 (CONF- 
780422—(Vol.2)) 
FRANCIUM 205 
Alpha Decay 
Alpha-decay properties of /sup 205-208/Fr: Identification of 
206Fr/sup m/, 6:21277 
FRANCIUM 206 
Alpha Decay 
Alpha-decay properties of /sup 205-208/Fr: Identification of 
206Fr/sup m/, 6:21277 
FRANCIUM 207 
Alpha Decay 
Alpha-decay properties of /sup 205-208/Fr: Identification of 
206Fr/sup m/, 6:21277 
FRANCIUM 208 
Alpha Decay 
Alpha-decay properties of /sup 205-208/Fr: Identification of 
26Fr/sup m/, 6:21277 
FRANCIUM ISOTOPES 
Alpha Decay 
Systematics of nuclear level properties in the lead region, 
6:21278 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
FREE ELECTRON LASERS 
Absolute Instabilities 
Absolute and convective instabilities in two-dimensional free- 
electron lasers, 6:20705 
Computerized Simulation 
Absolute and convective instabilities in two-dimensional free- 
electron lasers, 6:20705 
Convective Instabilities 
Absolute and convective instabilities in two-dimensional free- 
electron lasers, 6:20705 
Design 
Free electron lasers, 6:20703 (SLAC-PUB—2679) 
Free-electron laser-fusion drivers for inertial-confinement 
fusion, 6:21443 (UCRL—84948) 
Dispersion Relations 
Theory of off-axis mode production by free-electron lasers, 
6:20706 
Operation 
Free electron lasers, 6:20703 (SLAC-PUB—2679) 
FREE RADICALS 
See RADICALS 
FREQUENCY CONVERTERS 
Cavities 
Spatial resolution of an intracavity image upconverter, 6:20790 
Images 
Spatial resolution of an intracavity image upconverter, 6:20790 
Spatial Resolution 
Spatial resolution of an intracavity image upconverter, 6:20790 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS 
X-ray and particle microscopy using Fresnel-zone plates, 
6:21350 (UCRL—-84963) 
FRUITS 
(Edible parts of plants only.) 


See also ORANGES 
PEACHES 


Availability 
Assessment of secondary crop residues. Final report, 6:20017 
(SERI/TR—98175-2) 
FT. CALHOUN-1 
See CALHOUN-] REACTOR 
FTR REACTOR 
See FFTF REACTOR 
FUEL ADDITIVES 
Evaluation 
Methyl aryl ethers from coal liquids as gasoline extenders and 
octane improvers, 6:20450 (DOE/CE/50022—1) 
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Performance 
Methy] aryl ethers from coal liquids as gasoline extenders and 
octane improvers, 6:20450 (DOE/CE/50022—1) 
FUEL ASSEMBLIES 
Burnup 
Passive neutron measurements and calculations of irradiated 
PWR fuel assemblies, 6:20200 (LA-UR—81-1332) 
Encapsulation 
Commercial waste and spent fuel packaging program. 
Quarterly report, January-March 1981, 6:19850 
(DOE/NV/10061—6) 
Materials Handling 
Commercial waste and spent fuel packaging program. 
Quarterly report, January-March 1981, 6:19850 
(DOE/NV/10061—6) 
Storage 
Commercial waste and spent fuel packaging program. 
Quarterly report, January-March 1981, 6:19850 
(DOE/NV/10061—6) 
FUEL CANS 
Fabrication 
Development and control of the process for the manufacture 
of zircaloy-4 tubing for LWBR fuel rods, 6:20214 (WAPD- 
TM—1289) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
Research Programs 
Japanese research and development of fuel cells, 6:20390 
(DOE/SF/10538—T6) 
FUEL COOLING INSTALLATIONS 


See SPENT FUEL STORAGE 
FUEL CYCLE 
Computer Codes 


Survey of nuclear fuel-cycle codes, 6:20223 (ORNL/TM— 
7747) 
Radioisotopes 
Assessment of natural radionuclides in the coal fuel cycle, 
6:19708 (CONF-780422—(Vol.2)) 
Uranium 234 
Assessment of natural radionuclides in the coal fuel cycle, 
6:19708 (CONF-780422—(Vol.2)) 
FUEL FABRICATION PLANTS 
Control Systems 
Fuel fabrication instrumentation and control system overview, 
6:20211 (HEDL-SA—2268-FP) 
FUEL FEEDING SYSTEMS 
Test Facilities 
Development of a pilot-scale kinetic extruder feeder system 
and test program. Second quarterly technical progress 
report, January-March 1981, 6:19655 (DOE/MC/14602—T1) 
Quarterly project progress report, Jan-Mar 1981, 6:19656 
(DOE/MC/14603—T4) 
Valves 
Lockhopper valve testing and development projects. Topical 
report, 6:19648 (DOE/MC—137) 
FUEL GAS 


See also HIGH BTU GAS 
LOW BTU GAS 


Calorific Value 
Coal pyrolysis by hot solids from a fluidized-bed combustor. 
Progress report for the period, July 1, 1980-November 30, 
1980, 6:19675 (FE-MIT—2295T27-9) 
Chemical Composition 
Coal pyrolysis by hot solids from a fluidized-bed combustor. 
Progress report for the period, July 1, 1980-November 30, 
1980, 6:19675 (FE-MIT—2295T27-9) 
Supply and Demand 
Private sector viewpoint on the deployment of a US synfuels 
industry, 6:20311 
FUEL OILS 
Combustion 
Experimental investigation of fuel vaporization on combustion 
efficiency. Quarterly progress report, October-December 
1979, 6:19781 (DOE/ET/11283—T2) 


FUSES 
Fabrication 


Experimental investigation of fuel vaporization on combustion 
efficiency. Third quarterly progress report, January-March 
1980, 6:19780 (DOE/ET/11283—T1) 
Production 
New applications of commercial technology in the COGAS 
process, 6:19689 
FUEL PELLETS 
Autoradiography 
Measuring homogeneity of ceramic nuclear fuels, 6:20210 
(HEDL-SA—2177) 
Quality Assurance 
Measuring homogeneity of ceramic nuclear fuels, 6:20210 
(HEDL-SA—2177) 
X-Ray Emission Analysis 
Measuring homogeneity of ceramic nuclear fuels, 6:20210 
(HEDL-SA—2177) 
FUEL PINS 
Fabrication 
Fuel fabrication instrumentation and control system overview 
(LMFBR), 6:20211 (HEDL-SA—2268-FP) 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
Decontamination 
Decontamination of the argon cell of the Idaho fuel cycle 
facility, 6:20680 (GEND—002) 
Decontamination experience at the Oak Ridge National 
Laboratory, 6:19846 (GEND—002) 
IAEA Safeguards 
Role of materials accounting in integrated safeguards systems 
for reprocessing plants, 6:19912 (LA-UR—81-1368) 
Radioactive Waste Storage 
Materials screening tests for the krypton-85 storage 
development program. Final report, 6:19843 (ENICO—1081) 
FUEL RODS 
Fission Products 
Chemical thermodynamics of complex systems: fission product 
behavior in LWR fuel elements, 6:20194 (LBL—12291) 
FUEL SLURRIES 
Atomization 
Characteristics of coal/light hydrocarbon slurries in spray 
combustion. Semi-annual progress report, 1 September 1980- 
28 February 1981, 6:19745 (DOE/PC/30216—T1) 
Combustion 
Characteristics of coal/light hydrocarbon slurries in spray 
combustion. Semi-annual progress report, 1 September 1980- 
28 February 1981, 6:19745 (DOE/PC/30216—T1) 
Combustion Properties 
Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 2, 1 
January 1981-31 March 1981, 6:19749 (DOE/PC/30306—T2) 
FUMES 
See AEROSOLS 
FURANS 
Ionization Potential 
Angular distributions in the photoelectron spectroscopy of 
furan, thiophene, and pyrrole, 6:20629 
FURNACES 
See also OIL FURNACES 
Combustion Control 
Energy-saving applications of industrial gases, 6:20436 
Energy Efficiency 
Designing sintering furnaces and atmospheres for energy 
savings, 6:20435 
FUSES 
Fabrication 
Fabrication of aluminum P/M fuze parts, 6:20494 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUZES 
See FUSES 








GADOLINIUM 
lon Exchange 


GADOLINIUM 
Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
GADOLINIUM 158 
Energy Levels 
Nuclear data sheets for A = 158, 6:21275 
Energy-Level Transitions 
Nuclear data sheets for A = 158, 6:21275 
GADOLINIUM BASE ALLOYS 
Crystal Structure 
New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Curie Point 
New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Electric Conductivity 
New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Ferromagnetism 
New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Magnetic Susceptibility 
New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Specific Heat 
New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
GADOLINIUM BORIDES 
Evaporation 
Thermionic emission and atom vaporization of the Gd-B 
system, 6:20521 
Thermionic Emission 
Thermionic emission and atom vaporization of the Gd-B 
system, 6:20521 
GADOLINIUM ISOTOPES 
Alpha Reactions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
E1-Transitions 
Reduced M1, E1, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
E2-Transitions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
E3-Transitions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
M1.-Transitions 
Reduced M1, El, E2, and E3 transition probabilities for 
transitions in /sup 156-160/Gd and /sup 160-164/Dy, 
6:21274 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GALL STONES 
See BILIARY TRACT 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM 
Surface Contamination 
Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
GALLIUM 67 
Radionuclide Kinetics 
Studies of the in vivo entry of Ga-67 into normal and 
malignant tissue, 6:21104 
Tissue Distribution 
Studies of the in vivo entry of Ga-67 into normal and 
malignant tissue, 6:21104 
GALLIUM ALLOYS 
Crystal Growth 
Growth of single-crystal metastable semiconducting 
(GaSb); /sub -//sub x/Ge/sub x/ films, 6:20530 
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GALLIUM ARSENIDE SOLAR CELLS 
Cost 

Thermal impedance effects in GaAs high concentration 

photovoltaic cells, 6:19990 (SAND—80-2333C) 
Efficiency 

Thermal impedance effects in GaAs high concentration 

photovoltaic cells, 6:19990 (SAND—80-2333C) 
Electrical Properties 

Production and evaluation of a-GaAs solar cells. Quarterly 
technical progress report, November 1, 1979-January 31, 
1980, 6:19966 (DOE/ET/23036—2) 

Thin-film gallium arsenide solar-cell research. Annual project 
report, March 1, 1980-February 28, 1981, 6:20016 
(SERI/TR—9002-3-T2) 

Fabrication 

High-efficiency thin-film GaAs solar cells: Phase II. Final 
report, 6:19981 (JPL-PUB—81-33) 

Production and evaluation of a-GaAs solar cells. Quarterly 
technical progress report, August 1, 1979-October 31, 1979, 
6:19965 (DOE/ET/23036—1) 

Production and evaluation of a-GaAs solar cells. Quarterly 
technical progress report, November 1, 1979-January 31, 
1980, 6:19966 (DOE/ET/23036—2) 

Production and evaluation of a-GaAs solar cells, 6:19967 
(DOE/ET/23036—3) 

Thin-film gallium arsenide solar-cell research. Annual project 
report, March 1, 1980-February 28, 1981, 6:20016 
(SERI/TR—9002-3-T2) 

Optical Properties 

Production and evaluation of a~GaAs solar cells. Quarterly 
technical progress report, November 1, 1979-January 31, 
1980, 6:19966 (DOE/ET/23036—2) 

GALLIUM ARSENIDES 
Crystal Growth 

High-efficiency thin-film GaAs solar cells: Phase II. Final 

report, 6:19981 (JPL-PUB—81-33) 
Deposition 

Thin-film gallium arsenide solar-cell research. Annual project 
report, March 1, 1980-February 28, 1981, 6:20016 
(SERI/TR—9002-3-T2) 

Hydrogenation 

Production and evaluation of a-GaAs solar cells. Quarterly 
technical progress report, August 1, 1979-October 31, 1979, 
6:19965 (DOE/ET/23036—1) 

Production and evaluation of a-GaAs solar cells, 6:19967 
(DOE/ET/23036—3) 

Infrared Spectra 

Production and evaluation of a-GaAs solar cells. Quarterly 
technical progress report, August 1, 1979-October 31, 1979, 
6:19965 (DOE/ET/23036—1) 

Microstructure 

Production and evaluation of a-GaAs solar cells. Quarterly 
technical progress report, August 1, 1979-October 31, 1979, 
6:19965 (DOE/ET/23036—1) 

Production and evaluation of a-GaAs solar cells, 6:19967 
(DOE/ET/23036—3) 

Sputtering 

Production and evaluation of a-GaAs solar cells. Quarterly 
technical progress report, August 1, 1979-October 31, 1979, 
6:19965 (DOE/ET/23036—1) 

Production and evaluation of a-GaAs solar cells. Quarterly 
technical progress report, November 1, 1979-January 31, 
1980, 6:19966 (DOE/ET/23036—2) 

Production and evaluation of a-GaAs solar cells, 6:19967 
(DOE/ET/23036—3) 

GAMMA DETECTION 
Comparative Evaluations 

Determination of radium-226 in environmental samples, 

6:20903 (CONF-780422—(Vol.1)) 
Cost Benefit Analysis 

Determination of radium-226 in environmental samples, 

6:20903 (CONF-780422—(Vol.1)) 
Sensitivity 

Determination of radium-226 in environmental samples, 

6:20903 (CONF-780422—(Vol.1)) 
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GAMMA RADIATION 
Energy Spectra 
Human dose from radiation of terrestrial origin, 6:21088 
(CONF-780422—(Vol.2)) 
Intercomparison experiment at NRE III, 6:20781 (CONF- 
780422—(Vol.2)) 
Hourly Variations 
Some observations of the variations in natural gamma radiation 
due to rainfall, 6:20861 (CONF-780422—(Vol.1)) 
Radiation Detection 
Intercomparison experiment at NRE III, 6:20781 (CONF- 
780422—(Vol.2)) 
Radiation Flux 
Some observations of the variations in natural gamma radiation 
due to rainfall, 6:20861 (CONF-780422—(Vol.1)) 
GARNETS 
Aqueous Solutions 
Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. II. Equilibrium 
constraints in metamorphic/geothermal processes, 6:21145 
Thermodynamics 
Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. II. Equilibrium 
constraints in metamorphic/geothermal processes, 6:21145 
GARRETT PROCESS 
See OXY MODIFIED IN-SITU PROCESS 
GAS ANALYSIS 
Measuring Instruments 
Computer-controlled quadrupole mass spectrometer for 
automated environmental analysis, 6:20849 
GAS APPLIANCES 
See also AIR CONDITIONERS 
WATER HEATERS 
Equipment Interfaces 
Solar/gas interface, 6:20059 
GAS COCLANTS 
See GASES 


GAS COOLED FAST BREEDER REACTOR 


See GCFR REACTOR 
GAS COOLED REACTORS 
See also HTGR TYPE REACTORS 
Weapons 
Rotating-bed reactor as a power source for EM gun 
applications, 6:20218 (BNL—29350) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
See also KNUDSEN FLOW 
Advection 

Analysis of algorithms for advection in discontinuous flows, 

6:21207 (LBL—12321) 
Mathematical Models 

Analysis of algorithms for advection in discontinuous flows, 
6:21207 (LBL—12321) 

Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, January 2, 
1981-March 31, 1981, 6:19723 (DOE/PC/30123—T1) 

GAS GENERATORS 
Health Hazards 

Environmental implications of small fixed-bed gasifiers for 
industry (Assumes 500 small gasifiers in 1990 and 2500 in 
2000), 6:19678 (ORNL/TM—7361) 

GAS LASERS 
See also CARBON DIOXIDE LASERS 
Design 
Conceptual design of an angular multiplexed 50 kJ KrF 
amplifier for ICF, 6:20700 (CONF-810613—6) 
Gain 
Modeling the CF, laser, 6:20702 (LA-UR—81-1197) 
Mode Locking 
Reciprocal passive mode locking of a rhodamine 6G dye laser 
and the Ar* pump laser, 6:20709 
Operation 
Modeling the CF, laser, 6:20702 (LA-UR—81-1197) 
Raman Effect 

Metal vapor Raman compressor. Final report, April 1, 1979- 

March 31, 1980, 6:20701 (DOE/DP/40104—T 1) 


GAS SPILLS 
Environmental Impacts 
Environmental issues of the proposed LNG spill tests at 
Frenchman Flats: LNG Working Group report No. 1, 
6:19800 (UCID— 19036) 
GAS TURBINE ENGINES 
Compressors 
Advanced industrial gas turbine technology readiness 
demonstration program. Phase II. Final report: compressor 
rig fabrication assembly and test, 6:20142 
(DOE/OR/05035—T2) 
Turbine Blades 
Turbine cooling configuration selection and design 
optimization for the high-reliability gas turbine. Final report, 
6:20140 (DOE/ET/15331—T1) 
GAS TURBINE POWER PLANTS 
Commercialization 
Market potential! for small advanced thermomechanical-cycle 
combustion-turbine generators. Final report, 6:20143 (EPRI- 
AP—1778) 
Feasibility Studies 
Market potential for small advanced thermomechanical-cycle 
combustion-turbine generators. Final report, 6:20143 (EPRI- 
AP—1778) 
GAS TURBINES 
Corrosion 
Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 
Design 
PFB coal fired combined cycle development program. Final 
report, 6:20134 (DOE/ET/10377—T1) 
Fabrication 
Powder metallurgy for fabrication of wire reinforced advanced 
gas turbine components, 6:20495 
Materials 
PFB coal fired combined cycle development program. Final 
report, 6:20134 (DOE/ET/10377—T1) 
Mechanical Properties 
P/M superalloys for military gas turbine applications, 6:20497 
Performance 
PFB coal fired combined cycle development program. System 
analyses and trade-offs (Task 1.3), 6:20135 
(DOE/ET/10377—T2) 
Technology Assessment 
Summary of the research and development effort on the 
supercritical CO cycle, 6:20153 (ORNL/TM—6236) 
GASEOUS DIFFUSION 
Calculation Methods 
Diurnal variations of radon daughter concentrations in the 
lower atmosphere, 6:20855 (CONF-780422—(Vol.1)) 
Radon migration in the ground: a supplementary review, 
6:20889 (CONF-780422—(Vol.1)) 
Comparative Evaluations 
Radon transport processes below the earth’s surface, 6:20893 
(CONF-780422—(Vol.1)) 
Correlations 
Diffusion coefficient of radon decay products and their 
attachment rate to the atmospheric aerosol, 6:20856 (CONF- 
780422—(Vol.1)) 
GASEOUS DIFFUSION PLANTS 
Heat Recovery 
Residual energy applications program test & operations report, 
6:19838 (DOE/ET/12866—4) 
GASES 
See also AIR 
EXHAUST GASES 
FLUE GAS 
FUEL GAS 
HIGH BTU GAS 
LOW BTU GAS 
NATURAL GAS 
PYROLYTIC GASES 
RARE GASES 


SHALE GAS 
SYNTHESIS GAS 


Densimeters 
Determination of gas temperature and density by measuring 
ultraviolet gas absorption at two wavelengths, 6:20794 








GASES 
Flame Propagation 


Flame Propagation 
Theoretical study of a reaction-diffusion model for flame 
propagation in a gas, 6:20668 
Separation Processes 
Exxon’'s catalytic coal gasification process, 6:19690 
Temperature Measurement 
Determination of gas temperature and density by measuring 
ultraviolet gas absorption at two wavelengths, 6:20794 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Chemical Reactors 
Experimental program for the development of peat 
gasification. Monthly status report, February 1-February 28, 
1981, 6:19929 (DOE/ET/10283—T3) 
GASOLINE 
See also UNLEADED GASOLINE 
Planning 
Synfuels from coal: lessons from South Africa, 6:19686 
GAUGE INVARIANCE 
Duality 
High-temperature expansion along the self-dual line of three- 
dimensional Z(2) spin-gauge theory, 6:21239 
Spin 
High-temperature expansion along the self-dual line of three- 
dimensional Z(2) spin-gauge theory, 6:21239 
GCFR REACTOR 
Test Facilities 
Location of test bundle instrumentation and anticipated 
experimental values for the CFTL AG-1 bundle, 6:20212 
(ORNL/TM—7604) 
GEARS 
Forging 
Isothermal forging of high performance gears from steel 
powders, 6:20496 
GE(LI) DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENE MUTATIONS 
Radioinduction 
Study of genetic effects in plants induced by natural 
radioactivity in southwest France (Tobacco; barley), 6:21084 
(CONF-780422—(Vol.2)) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENTILLY REACTOR 
Decontamination 
International decontamination experience, 6:20256 (GEND— 
002) 
GEOLOGIC DEPOSITS 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
Radionuclide Migration 
Migration of radionuclides through sorbing media analytical 
solutions--II, 6:20924 (LBL—11616(Vol.2)) 
Thermal Conductivity 
Finite-length line source superposition model (FLLSSM), 
6:21142 (ONWI—94) 
Two-Phase Flow 
Definition of a facility for experimental studies of two-phase 
flows and heat transfer in porous materials, 6:20719 
(SAND—80-2634C) 
GEOLOGIC FORMATIONS 
Fluid Flow 
Geologic flow characterization using tracer techniques, 6:21136 
(SAND—80-0454) 
GEOLOGIC STRUCTURES 
Correlations 
Natural radiation in Japan, 6:20773 (CONF-780422—(Vol.2)) 
GEOLOGICAL SURVEYS 
Measuring Methods 
Sandia Technology, 6:21138 (SAND—81-0564(Vol.5)(No.3)) 
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GEOPHONES 
See SEISMIC DETECTORS 
GEOPRESSURED SYSTEMS 
Geology 
G.M. Koelemay well No. 1, Jefferson County, Texas. Volume 
I. Completion and testing: testing geopressured geothermal 
reservoirs in existing wells. Final report, 6:20114 
(DOE/ET/27081—3(Vol.1)) 
GEORGIA 
Magnetic Surveys 
Aerial gamma ray and magnetic survey: Dothan quadrangle, 
Georgia and Alabama. Final report, 6:19824 (GJBX— 
121(81)) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey: Dothan quadrangle, 
Georgia and Alabama. Final report, 6:19824 (GJBX— 
121(81)) 
GEOTHERMAL ENERGY 
Data Compilation 
Fact sheets relating to use of geothermal energy in the United 
States, 6:20098 (DOE/ET/27025—T1) 
GEOTHERMAL EXPLORATION 
Program Management 
Management assistance and technical support for the programs 
in exploration technology. Final report, December 1, 1978- 
February 28, 1980, 6:20102 (DOE/ET/27002—10) 
Technology Assessment 
Management assistance and technical support for the programs 
in exploration technology. Final report, December 1, 1978- 
February 28, 1980, 6:20102 (DOE/ET/27002—i0) 
GEOTHERMAL FIELDS 
See also BACA GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 
Leasing 
Draft environmental impact statement. Leasing within the 
Coso Known Geothermal Resource Area, Inyo County, 
California, 6:20109 
Seismicity 
Geothermal induced seismicity program plan, 6:20111 (HN— 
00020-1094) 
GEOTHERMAL FLUIDS 
Sampling 
Sampling device for withdrawing a representative sample from 
single and multi-phase flows (Patent), 6:20108 
GEOTHERMAL GRADIENTS 
Measuring Methods 
Deep subsurface temperature studies in the basins of new 
Mexico and neighboring geologic areas: precision continuous 
temperature logging and comparison with other types of 
logs, 6:20105 (NP—1902720) 
GEOTHERMAL POWER PLANTS 
Design 
Baca geothermal demonstration project. Power plant detail 
design document, 6:20113 (DOE/ET/27163—7) 
Environmental Impact Statements 
Draft environmental impact statement. Leasing within the 
Coso Known Geothermal Resource Area, Inyo County, 
California, 6:20109 
GEOTHERMAL RESOURCES 
Data Compilation 
Fact sheets relating to use of geothermal energy in the United 
States, 6:20098 (DOE/ET/27025—T1) 
Resource Development 
Geothermal energy for Hawaii: a prospectus, 6:20099 (LBL— 
12184) 
GEOTHERMAL WELLS 
Drill Stem Testing 
Beowawe Geothermal Area evaluation program. Final report, 
6:20104 (DOE/ET/27101—1) 
Flow Rate 
Beowawe Geothermal Area evaluation program. Final report, 
6:20104 (DOE/ET/27101—1) 
Lithology 
Beowawe Geothermal Area evaluation program. Final report, 
6:20104 (DOE/ET/27101—1) 
Testing 
G.M. Koelemay well No. 1, Jefferson County, Texas. Volume 
I. Completion and testing: testing geopressured geothermal 
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reservoirs in existing wells. Final report, 6:20114 
(DOE/ET/27081—3(Vol.1)) 
Well Completion 
G.M. Koelemay well No. 1, Jefferson County, Texas. Volume 
I. Completion and testing: testing geopressured geothermal 
reservoirs in existing wells. Final report, 6:20114 
(DOE/ET/27081—3(Vol.1)) 
Well Drilling 
Beowawe Geothermal Area evaluation program. Final report, 
6:20104 (DOE/ET/27101—1) 
G.M. Koelemay well No. 1, Jefferson County, Texas. Volume 
I. Completion and testing: testing geopressured geothermal 
reservoirs in existing wells. Final report, 6:20114 
(DOE/ET/27081—3(Vol.1)) 
Well Logging 
Beowawe Geothermal Area evaluation program. Final report, 
6:20104 (DOE/ET/27101—1) 
Well Pressure 
G.M. Koelemay well No. 1, Jefferson County, Texas. Volume 
II. Well test data: testing geopressured geothermal reservoirs 
in existing wells. Final report, 6:20115 (DOE/ET/27081— 
3(Vol.2)) 
GERMANIUM 
Optical Reflection 
Observation of amplified reflection through degenerate four- 
wave mixing at CO laser wavelengths in germanium, 
6:20485 
GERMANIUM ALLOYS 
Crystal Growth 
Growth of single-crystal metastable semiconducting 
(GaSb), /sub -//sub x/Ge/sub x/ films, 6:20530 
GERMANIUM FLUORIDES 
Clathrates 
Synthesis and characterization of graphite-metal fluoride 
intercalation compounds, 6:20583 (LBL—12228) 
GETTERS 
Comparative Evaluations 
Testing and verification of granular bed filters for the removal 
of particulate and alkalies. First quarterly report, October 1, 
1980-December 31, 1980, 6:19703 (DOE/ET/17093—T1) 
Prices 
Testing and verification of granular bed filters for the removal 
of particulate and alkalies. First quarterly report, October 1, 
1980-December 31, 1980, 6:19703 (DOE/ET/17093—T1) 
GEYSERS GEOTHERMAL FIELD 
Environmental Impacts 
Chemical ecology investigations at the Geysers, California, 
6:20112 (UCRL—84507) 
Water Chemistry 
Chemical ecology investigations at the Geysers, California, 
6:20112 (UCRL—84507) 
GIANT CELLS 
See TUMOR CELLS 
GLACIERS 
Environmental Impacts 
Extent of previous glaciations, 6:19879 (PNL-SA—8257) 
Spatial Distribution 
Extent of previous glaciations, 6:19879 (PNL-SA—8257) 
GLASS 
See also BOROSILICATE GLASS 
Absorption Spectra 
Hole burning, softon—phonon scattering, and ultrafast 
dephasing of impurity electronic transitions in glasses, 
6:20537 
Spectroscopy and photokinetics of chromium (IID) in glass, 
6:20532 
Bonding 
Electrical field assisted bonding of aluminum to glass, 6:20527 
(GEPP-TIS—531) 
Crystallization 
Microstructure examination and peak crystallization activation 
energy of MS-11A molybdenum sealing glass-ceramic, 
6:20511 (GEPP-TIS—533) 
Dielectric Properties 
Microscopic model of anomalous low-frequency excitations in 
inorganic glasses: Molecular dynamics study of BeF», 
6:20548 


Emission Spectra 
Spectroscopy and photokinetics of chromium (III) in glass, 
6:20532 
Energy-Level Transitions 
Hole burning, softon—phonon scattering, and ultrafast 
dephasing of impurity electronic transitions in glasses, 
6:20537 
Leaching 
Composite quarterly technical report: long-term high-level 
waste technology, October-December 1980, 6:19858 (DP— 
80-157-4) 
Microstructure 
Microstructure examination and peak crystallization activation 
energy of MS-11A molybdenum sealing glass-ceramic, 
6:20511 (GEPP-TIS—S533) 
Optical Properties 
Optical properties of Nd* in tellurite and phosphotellurite 
glasses, 6:20546 
Phonons 
Hole burning, softon—phonon scattering, and ultrafast 
dephasing of impurity electronic transitions in glasses, 
6:20537 
Polishing 
Application of dry-polishing techniques to water-soluble glass 
ceramics, 6:20528 (SAND—80-1927) 
Sound Waves 
Microscopic model of anomalous low-frequency excitations in 
inorganic glasses: Molecular dynamics study of BeF2, 
6:20548 
Thermodynamic Properties 
Microscopic model of anomalous low-frequency excitations in 
inorganic glasses: Molecular dynamics study of BeF2, 
6:20548 
Viscosity 
Composite quarterly technical report: long-term high-level 
waste technology, October-December 1980, 6:19858 (DP— 
80-157-4) 
GLASS INDUSTRY 
Energy Conservation 
Assessment of selected conservation measures for high- 
temperature process industries, 6:20425 (DOE/CS/40015— 
T3) 
GLAUBER'’S SALT 
See SODIUM SULFATES 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOPROTEINS 
Biosynthesis 
Endogenous type C viral gene expression in cultures of fetal 
diploid baboon cells treated with 5’-bromodeoxyuridine, 
6:21056 
GLUONS 
Particle Production 
Quark-gluon separation in three-jet events, 6:21232 
GLUTAMIC ACID 
Labelling 
Use of immobilized glutamate dehydrogenase to synthesize 
13N-labeled L-amino acids, 6:20661 
GLUTATHIONE 
Oxidation 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
Redox Potential 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
GLYCERIN 
See GLYCEROL 
GLYCEROL 
Compression 
Shock compression data for liquids. III. Substituted methane 
compounds, ethylene glycol, glycerol, and ammonia, 6:20539 
GLYCOLS 
Compression 
Shock compression data for liquids. III. Substituted methane 
compounds, ethylene glycol, glycerol, and ammonia, 6:20539 





GLYCOLS 
Corrosive Effects 


Corrosive Effects 

Corrosivity of propylene glycol solution in solar-energy fluid 

systems, 6:20086 (ANL/EES-TM—131) 
GOESGEN REACTOR 
Natural Convection 

Natural circulation test under boiling conditions in the 

Goesgen Nuclear Power Plant, 6:20264 
GOLD 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Brillouin Effect 

Estimates of intensity, wavelength, and bandwidth scaling of 

Brillouin backscatter, 6:21382 
GOLD 197 TARGET 
Neutron Reactions 

Report to the DOE nuclear data committee, 6:21285 (UCID— 

18987) 
GOLD IONS 
Penning Ion Sources 

High-current pulsed ion source for metallic ions, 6:20752 

(LBL—11706) 
GOLD ISOTOPES 
Energy Levels 

Systematics of nuclear level properties in the lead region, 

6:21278 
M4-Transitions 

Systematics of nuclear level properties in the lead region, 

6:21278 
Magnetic Dipole Moments 

Systematics of nuclear level properties in the lead region, 

6:21278 
GOLD ORES 
Exploration 

National Uranium Resource Evaluation. Volume 1. Summary 
of the geology and uranium potential of Precambrian 
conglomerates in southeastern Wyoming, 6:19832 (GJBX— 
139(81)) 

Geochemical Surveys 

National Uranium Resource Evaluation. Volume 1. Summary 
of the geology and uranium potential of Precambrian 
conglomerates in southeastern Wyoming, 6:19832 (GJBX— 
139(81)) 

GONADS 
Radiation Dose Distributions 

Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 

Radiation Doses 

Distribution of natural radioactive isotope concentrations and 
emanation factors measured on concrete and brick samples 
produced in Hungary, 6:21095 (CONF-780422—(Vol.2)) 

Emanating power of Radon-222 measured in building 
materials, 6:20912 (CONF-780422—(Vol.2)) 

GRAIN BOUNDARIES 

Intrinsic secondary grain-boundary dislocation arrays in high- 

angle grain boundaries, 6:21289 (DOE/ER/05002—20) 
GRANTS 

DOE uniform reporting system for Federal assistance (grants 
and cooperative agreements): guidelines, 6:21460 
(DOE/MA—0001) 

GRANULAR BED FILTERS 
Design 

Testing and verification of granular bed filters for the removal 
of particulate and alkalies. First quarterly report. October 1, 
1980-December 31, 1980, 6:19703 (DOE/ET/17093—T1) 

Fluid Mechanics 

Electrostatic granular bed filter development program. 
Quarterly technical report, October-December 1980, 6:19705 
(FE—5490-14) 
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Performance Testing 

Testing and verification of granular bed filters for the removal 
of particulate and alkalies. First quarterly report, October 1, 
1980-December 31, 1980, 6:19703 (DOE/ET/17093—T1) 

GRAPHITE 
See also PYROLYTIC CARBON 
Clathrates 

Synthesis and characterization of graphite-metal fluoride 

intercalation compounds, 6:20583 (LBL—12228) 
Erosion 

Chemical erosion of graphite in a plasma environment, 6:21434 

(SAND—81-0803) 
Leaching 

Composite quarterly technical report: long-term high-level 
waste technology, October-December 1980, 6:19858 (DP— 
80-157-4) 

Sorptive Properties 

Quasi-two-dimensional approach to states of an adsorbed atom, 

6:20538 
GRASS 
Environmental Effects 

Ecological considerations of natural and depleted uranium, 

6:20921 (CONF-780422—(Vol.2)) 
Preferred Species 

Revegetation following artificial disturbance. Final report, 
June 1, 1975-November 30 1979, 6:20934 (DOE/EV/02743— 
6) 

Radionuclide Kinetics 

Ecological considerations of natural and depleted uranium, 

6:20921 (CONF-780422—(Vol.2)) 
Radiosensitivity 

Revegetation following artificial disturbance. Final report, 
June 1, 1975-November 30 1979, 6:20934 (DOE/EV/02743— 
6) 

GRAVITATIONAL COLLAPSE 
Einstein-Maxwell Equations 

Gravitational motion of a fluid obeying an equation of state, 

6:21308 
GRAVITATIONAL FIELDS 
Gauge Invariance 
Gauge groups in a fiber bundle approach to superspace and the 
gravitational field, 6:21303 
Space-Time 
Fiber bundles, superspace, and the gravitational field, 6:21302 
GRAVITY SURVEYS 
B Codes 

Program for calculating borehole and surface gravity caused 
by two-dimensional structure in cartesian or cylindrical 
coordinates, 6:21137 (UCID—19030) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREEN RIVER FORMATION 
Geochemistry 

Characterization of two core holes from the naval oil shale 

reserve Number 1, 6:19806 (LBL—10809) 
Mineralogy 

Characterization of two core holes from the naval oil shale 

reserve Number 1, 6:19806 (LBL—10809) 
Stratigraphy 

Characterization of two core holes from the naval oil shale 
reserve Number 1, 6:19806 (LBL—10809) 

Upper Cretaceous and Lower Tertiary stratigraphy and natural 
gas potential of the greater Green River Basin of Wyoming, 
6:19783 (DOE/BC/10003—20) 

GREENHOUSES 
See also ATTACHED GREENHOUSES 
Design 
Solar greenhouses in hot humid climates, 6:20078 
Urban rooftop solar greenhouse, 6:20080 
Performance 
Urban rooftop solar greenhouse, 6:20080 
Solar Space Heating 
Solar greenhouses in hot humid climates, 6:20078 
Urban rooftop solar greenhouse, 6:20080 
GROUND DISPOSAL 
See UNDERGROUND DISPOSAL 
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GROUND MOTION 
Data Acquisition 

Field comparison of the Kistler 303 and the Q-Flex 1100 and 

120 accelerometers, 6:20815 (SAND—81-0784) 
GROUND WATER 
Contamination 

Contamination of groundwater by organic pollutants leached 

from in-situ spent shale, 6:19817 (LBL—10526) 
Environmental Effects 

Distribution of radium and chemical toxins in the environment 

of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
Fluid Flow 

Analytical solutions of moisture flow equations and their 

numerical evaluation, 6:19903 (PNL—3680) 
Geochemistry 

Geochemistry and the release scenario analysis task, 6:19882 
(PNL-SA—8257) 

Geology and geohydrology of the east Texas Basin. Report on 
the progress of nuclear waste isolation feasibility studies 
(1979), 6:19853 (DOE/ET/46605—T1) 

Mixing 

Applications of environmental radon-222 to some cases of 

water circulation, 6:20996 (CONF-780422—(Vol.1)) 
Monitoring 

1980 Environmental monitoring report: US Department of 
Energy Facilities, Grand Junction, Colorado, and 
Monticello, Utah, 6:20922 (DOE/GJ/01664—T2) 

Radiation Monitoring 

Roles of Radon-222 and other natural radionuclides in 

earthquake prediction, 6:21007 (CONF-780422—(Vol.1)) 
Reinjection 

Survey of reinjection experience from groundwater cooling 

applications, 6:20277 (PNL—3740) 
Sampling 

Investigation of natural levels of radon-222 in groundwater in 
Maine for assessment of related health effects, 6:21011 
(CONF-780422—(Vol.1)) 

Uses 

Survey of reinjection experience from groundwater cooling 

applications, 6:20277 (PNL—3740) 
Water Chemistry 

Investigation of natural levels of radon-222 in groundwater in 
Maine for assessment of related health effects, 6:21011 
(CONF-780422—(Vol.1)) 

GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 
Chemical Properties 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Comparative Evaluations 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI— 108) 
Compression Strength 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Ductility 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Permeability 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Sorptive Properties 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Tensile Properties 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Thermal Conductivity 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 
Thermal Diffusivity 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI— 108) 
Thermal Expansion 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI—108) 


HALOGENATED ALIPHATIC HYDROCARBONS 
Electric Dipole Moments 


GROWTH 
See also ANIMAL GROWTH 
Biological Models 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Inhibition 
Influence of corrinoid antagonists on methanogen metabolism, 
6:21072 
GUIDING-CENTER APPROXIMATION 
Hamiltonian theory of guiding center motion, 6:21396 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO 
Offshore Drilling 
Investigation of March 1980 blowout and fire, lease OCS-G 
2433, High Island block A-368, Gulf of Mexico off the Texas 
coast, 6:19769 (USGS-OFR—80-1278) 


H 


HABITAT 
Planning 

Use of different highway cover plantings by wildlife, 6:20975 
(EPRI-WS—78-141) 

Wildlife habitat improvement plan for a pumped storage 
hydroelectric project, 6:20973 (EPRI-WS—78-141) 

HAFNIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

HAFNIUM 158 
Energy Levels 
Nuclear data sheets for A = 158, 6:21275 
Energy-Level Transitions 
Nuclear data sheets for A = 158, 6:2127 
HAFNIUM ALLOYS 
Phase Transformations 

Investigation of a—-w transformation in the Zr-Hf system to 42 

GPa, 6:20480 
HAFNIUM SILICATES 
Crystal Field 
Optical spectra and Zeeman effect for Er** in LuPO, and 
HfSiO,, 6:21165 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALICYCLIC HYDROCARBONS 
See also FLUORINATED ALICYCLIC HYDROCARBONS 
Chemical Reactions 

I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 

HALOGENATED ALIPHATIC HYDROCARBONS 
See also BROMINATED ALIPHATIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
IODINATED ALIPHATIC HYDROCARBONS 
Compression 

Shock compression data for liquids. III. Substituted methane 

compounds, ethylene glycol, glycerol, and ammonia, 6:20539 
Electric Dipole Moments 

Interacting segment model of molecular electric tensor 

properties: Application to dipole moments, polarizabilities, 








HALOGENATED ALIPHATIC HYDROCARBONS 
Electric Dipole Moments 


and hyperpolarizabilities for the halogenated methanes, 
6:21173 
Photolysis 
IR multiphoton photochemistry of CF3Cl , 6:20621 
Polarizability 

Interacting segment model of molecular electric tensor 
properties: Application to dipole moments, polarizabilities, 
and hyperpolarizabilities for the halogenated methanes, 
6:21173 

Toxicity 
Toxicity of trihalomethanes to common carp embryos, 6:21119 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Graphs 

Status report on the CPA conjecture, 6:21474 (SAND—81- 
0455C) 

HANFORD RESERVATION 
Decontamination 

Decontamination experience at Hanford (303-C and 231-Z 

Buildings), 6:20681 (GEND—002) 
Radioactive Effluents 
Standardized input for Hanford environmental impact 
statements, 6:20929 (PNL—3509(Pt.1)) 
HARD SOLDERING 
See BRAZING 
HARD-SPHERE MODEL 
Correlation Functions 

Molecular dynamics calculations of shear viscosity time- 

correlation functions for hard spheres, 6:21208 
Viscosity 
Molecular dynamics calculations of shear viscosity time- 
correlation functions for hard spheres, 6:21208 
HARMONIC OSCILLATORS 
Wave Functions 
Coherent states for the isotonic oscillator, 6:21293 
HASTELLOY X 
Carburization 

Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 

Relationship between carburization and zero-applied-stress 
creep dilation in Alloy 800H and Hastelloy X, 6:20202 
(CONF-810530—6) 

Creep 

Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 

Relationship between carburization and zero-applied-stress 
creep dilation in Alloy 800H and Hastelloy X, 6:20202 
(CONF-810530—6) 

Fatigue 

Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 

High-temperature low-cycle fatigue and tensile properties of 
Hastelloy X and alloy 617 in air and HTGR-helium, 6:20454 
(CONF-810530—4) 

Tensile Properties 

High-temperature low-cycle fatigue and tensile properties of 
Hastelloy X and alloy 617 in air and HTGR-helium, 6:20454 
(CONF-810530—4) 

Weldability evaluations and weldment properties of Hastelloy 
X, 6:20455 (CONF-810530—5) 

Welding 

Weldability evaluations and weldment properties of Hastelloy 

X, 6:20455 (CONF-810530—5) 
HAULAGE EQUIPMENT 
Failure Mode Analysis 

Face haulage equipment failure analysis. Volume I. Technical 
information and conclusions. Final technical report as of 
November 30, 1980, 6:19718 (DOE/ET/12221—T1(Vol.1)) 

Face haulage equipment failure analysis. Volume II. Computer 
sort results and user's manual. Final technical report as of 
November 30, 1980 (No text; Data and user’s manual only), 
6:19719 (DOE/ET/12221—T1(Vol.2)) 

Failures 

Face haulage equipment failure analysis. Volume I. Technical 
information and conclusions. Final technical report as of 
November 30, 1980, 6:19718 (DOE/ET/12221—T1(Voi.1)) 
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Face haulage equipment failure analysis. Volume II. Computer 
sort results and user's manual. Final technical report as of 
November 30, 1980 (No text; Data and user’s manual only), 
6:19719 (DOE/ET/12221—T1(Vol.2)) 

HAWAII 
Geothermal Energy 

Geothermal energy for Hawaii: a prospectus, 6:20099 (LBL— 

12184) 
Geothermal Resources 

Geothermal energy for Hawaii: a prospectus, 6:20099 (LBL— 

12184) 
Hydroelectric Power 

Hydroelectric power in Hawaii: a reconnaissance survey, 

6:19936 (DOE/R9/10031—T2) 
Water Resources 

Hydroelectric power in Hawaii: a reconnaissance survey, 

6:19936 (DOE/R9/10031—T2) 
Wind Power 

Wind Energy Siting Methodology Windfield Model 
Verification Program. I. Oahu, Hawaii data set. Interim 
report, 15 September 1978-15 April 1979, 6:20124 
(DOE/ET/20280—79/3) 

HAYNES 188 ALLOY 
Corrosion 

Materials technology for coal-conversion processes. Progress 

report, October-December 1980, 6:19625 (ANL—81-11) 
H-COAL PROCESS 
Engineering 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
HD 8077 
See NICKEL BASE ALLOYS 
HEADING MACHINES 
Design 

Tunnel profiler: state of investigations on high-pressure 
waterjet assisted road profile cutting technology, 6:19721 
(DOE/ET/13337—T1) 

Performance Testing 

Tunnel profiler: state of investigations on high-pressure 
waterjet assisted road profile cutting technology, 6:19721 
(DOE/ET/13337—T1) 

HEAT EXCHANGERS 
See also HEAT PUMPS 
Corrosion Protection 

Method for inhibiting corrosion in aqueous systems (Patent), 

6:20487 
Decontamination 

Peach Bottom 2 and 3 regenerative heat exchangers: chemical 
decontamination and sea! ring repairs, 6:20192 (GEND— 
002) 

Peach Bottom 2 and 3 regenerative heat exchangers: chemical 
decontamination and solidification, 6:20193 (GEND—002) 

Heat Transfer 

Surface heat transfer coefficient of fins utilized in air-cooled 

heat exchangers, 6:20722 (ORNL-tr—4737) 
Materials 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
HEAT PIPES 
Bibliographies 

Heat pipe technology. A bibliography with abstracts. Quarterly 
update, October-December, 1980, 6:20688 (TAC-HP—80- 
004) 

HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
Comparative Evaluations 

Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 

Efficiency 

Heat pump concepts for industrial use of waste heat, 6:20429 

(ORNL/TM—7655) 
Life-Cycle Cost 

Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 
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Performance 
Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 
Thermodynamic Cycles 
Heat pump concepts for industrial use of waste heat, 6:20429 
(ORNL/TM—7655) 
Waste Heat Utilization 
Heat pump concepts for industrial use of waste heat, 6:20429 
(ORNL/TM—7655) 
HEAT RECOVERY EQUIPMENT 
Cost 
Energy utilization: municipal waste incineration. Final report, 
6:20438 (DOE/CS/40400—T 1) 
Retrofitting 
Energy utilization: municipal waste incineration. Final report, 
6:20438 (DOE/CS/40400—T 1) 
Technology Assessment 
Energy utilization: municipal waste incineration. Final report, 
6:20438 (DOE/CS/40400—T 1) 
Testing 
Residual energy applications program test & operations report, 
6:19838 (DOE/ET/12866—4) 
HEAT RESISTING ALLOYS 
Fe-based long range ordered alloys (Patent), 6:20486 
HEAT STORAGE 


See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 


Feasibility Studies 
Theoretical studies in long-term thermal energy storage in 
aquifers, 6:20276 (LBL—11593) 
Space Heating 
Thermal-storage space heating using off-peak electricity in 
New England: field test and assessment (Conference paper), 
6:20302 
HEAT TRANSFER 
See also THERMAL CONDUCTION 
Electrons 


Kinetic-theory description of electron heat transfer in a plasma, 


6:21356 
Numerical Solution 
Some notes on numerical heat transfer, 6:20716 
(ORNL/CSD—65) 
Test Facilities 
Definition of a facility for experimental studies of two-phase 
flows and heat transfer in porous materials, 6:20719 
(SAND—80-2634C) 
HEAT TRANSFER FLUIDS 
Corrosion Inhibitors 
Method for inhibiting corrosion in aqueous systems (Patent), 
6:20487 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAVY ION ACCELERATORS 
Neutron Dosimetry 
Heavy iron target area fast neutron dose equivalent rates, 
6:21288 
HEAVY IONS 
Biological Radiation Effects 
Cataract production in mice by heavy charged particles, 
6:21102 (LBL—12654) 
HECTORITE 
See MONTMORILLONITE 
HELIOS FACILITY 
Beam Monitoring 
Multigigahertz beam diagnostics for laser fusion, 6:21429 (LA- 
UR—81-1282) 
HELIOSTATS 
Computerized Simulation 
User manual for the University of Houston solar central 
receiver, cellwise performance model: NS, 6:20025 
(DOE/SF/10763—T9Vol.1)) 
User manual for the University of Houston solar central 
receiver, cellwise performance model: NS, 6:20026 
(DOE/SF/10763—T9(Vol.2)) 


HERBICIDES 
Effects 


Cost 
Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 
Design 
Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 
Life-Cycle Cost 
Design report: Westinghouse second generation heliostat. 
Volume II. Manufacturing, installation, transportation, and 
cost estimates, 6:20027 (SAND—79-8193/2) 
Manufacturing 
Design report: Westinghouse second generation heliostat. 
Volume II. Manufacturing, installation, transportation, and 
cost estimates, 6:20027 (SAND—79-8193/2) 
Operation 
Heliostat operation at the Central-Receiver Test Facility (1978- 
1980), 6:20028 (SAND—81-0275) 
Performance 
Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 
Heliostat operation at the Central-Receiver Test Facility (1978- 
1980), 6:20028 (SAND—81-0275) 
Surface Cleaning 
Impact of natural cleaning on the selection of a washing 
system for solar collectors, 6:20092 (SAND—81-8636) 
Washing 
Comparison of alternative washing systems for heliostats, 
6:20030 (SAND—81-8207) 
HELIUM 
Abundance 
Survey of helium in soils and soil gases and mercury in soils at 
Roosevelt Hot Springs Known Geothermal Resource Area, 
Utah, 6:20107 (USGS-OFR—80-613) 
Ground States 
Pseudo-spin structure and large N expansion for a class of 
generalized helium Hamiltonians, 6:21305 
Muonic Atoms 
Negative muon capture in noble gas mixtures, 6:21203 
HELIUM 4 
Adsorption 
Quasi-two-dimensional approach to states of an adsorbed atom, 
6:20538 
Electron Density 
Far-infrared and capacitance measurements of electrons on 
liquid helium, 6:20540 
Laser Spectroscopy 
Far-infrared and capacitance measurements of electrons on 
liquid helium, 6:20540 
HELIUM 4 TARGET 
Helium 3 Reactions 
Charged-particle research, 6:21257 (ANL—80-94) 
Proton Reactions 
Coherent proton diffraction dissociation on helium from 46 to 
400 GeV, 6:21215 
Proton-helium elastic scattering from 45 to 400 GeV, 6:21214 
HEMATITE 
Crystal Structure 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Geochemistry 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Phase Diagrams 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Radiation Effects 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
HERBICIDES 
Biological Effects 
Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report. August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 








HERBICIDES 
Environmental Effects 


Environmental Effects 
Effect of utility right-of-way maintenance upon game food 
plants, 6:20958 (EPRI-WS—78-141) 
R/W management and herbicides: an iatrogenic disease of the 
technologic age, 1949 to 1979, 6:20181 (EPRI-WS—78-141) 
Environmental Impacts 
Use of 2,4,5-T for vegetation management on rights-of-way, 
6:20966 (EPRI-WS—78-141) 
Evaluation 
Continuing evaluation of new herbicides for vegetation control 
on utility rights-of-way, 6:20953 (EPRI-WS—78-141) 
HETEROCYCLIC COMPOUNDS 
See also AZOLES 
FURANS 
PSORALEN 
PURINES 
THIOPHENE 
Chemical Bonds 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T1) 
Chemical Preparation 
Synthesis and crystal structure of UCps(C3H3Ne2). A new mode 
of pyrazolate bonding, 6:20660 
Crystal Structure 
Synthesis and crystal structure of UCps(CsHsNz). A new mode 
of pyrazolate bonding, 6:20660 
Oxidation 
Anion radical oxidation of nickel(II) macrocyclic complexes. 
Pulse radiolysis of (2,12-dimethyl-3,7,11,17- 
tetraazabicyclo[1]1.3.1]heptadeca-1(17),13,15-triene)nickel(I]) 
in sodium bromide solution, 6:20652 
Radiolysis 
Anion radical oxidation of nickel(I]) macrocyclic complexes. 
Pulse radiolysis of (2,12-dimethyl-3,7,11,17- 
tetraazabicyclo[11.3.1]heptadeca-1(17),13,15-triene)nickel(II) 
in sodium bromide solution, 6:20652 
HEXOKINASE 
Biochemical Reaction Kinetics 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
HIGGS BOSONS 
Particle Production 
Dilepton signature in e* e~—+HI* 1, 6:21231 
HIGH BTU GAS 
Production 
New applications of commercial technology in the COGAS 
process, 6:19689 
HIGH ENERGY PHYSICS 
Experiment Planning 
Proceedings of the workshop on program options in 
intermediate-energy physics. Volume 1. Summary and panel 
reports, 6:21212 (LA—8335-C(Vol.1)) 
Meetings 
Proceedings of the workshop on program options in 
intermediate-energy physics. Volume 1. Summary and panel 
reports, 6:21212 (LA—8335-C(Vol.1)) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH PERFORMANCE DEMONSTRATION EXPERIMENT 
See MHD GENERATOR AED( 
HIGH-BETA PLASMA 
Stability 
Magnetohydrodynamic stability of high-beta closed-line 
systems, 6:21358 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
Coupling 
Edge-density-profile effects for lower-hybrid-waveguide 
coupling. 6:21348 (PPPL—1779) 
Hybrid Resonance 
Current generation and damping of finite amplitude lower 
hybrid waves, 6:21393 
Ponderomotive force effects on resonance cones and slow- 
wave coupling above the lower-hybrid frequency. 6:21392 
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HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Radiation Effects 

State-of-the-art review of materials properties of nuclear waste 
forms (Glasses, high-fired crystalline materials, low- 
temperature crystalline materials, and composites), 6:19875 
(PNL—3802) 

Encapsulation 

Nuclear-waste encapsulation by metal-matrix casting, 6:19874 

(PNL—3750) 
Evaporation 

State-of-the-art review of materials properties of nuclear waste 
forms (Glasses, high-fired crystalline materials, low- 
temperature crystalline materials, and composites), 6:19875 
(PNL—3802) 

Leaching 

Immobilization of high-level defense wastes in SYNROC: an 
appraisal of product performance, 6:19893 (UCRL—85913) 

State-of-the-art review of materials properties of nuclear waste 
forms (Glasses, high-fired crystalline materials, low- 
temperature crystalline materials, and composites), 6:19875 
(PNL—3802) 

Manuals 

State-of-the-art review of materials properties of nuclear waste 
forms (Glasses, high-fired crystalline materials, low- 
temperature crystalline materials, and composites), 6:19875 
(PNL—3802) 

Mechanical Properties 

State-of-the-art review of materials properties of nuclear waste 
forms (Glasses, high-fired crystalline materials, low- 
temperature crystalline materials, and composites), 6:19875 
(PNL—3802) 

Physical Properties 

State-of-the-art review of materials properties of nuclear waste 
forms (Glasses, high-fired crystalline materials, low- 
temperature crystalline materials, and composites), 6:19875 
(PNL—3802) 

Stability 

State-of-the-art review of materials properties of nuclear waste 
forms (Glasses, high-fired crystalline materials, low- 
temperature crystalline materials, and composites), 6:19875 
(PNL—3802) 

Temperature Effects 

State-of-the-art review of materials properties of nuclear waste 
forms (Glasses, high-fired crystalline materials, low- 
temperature crystalline materials, and composites), 6:19875 
(PNL—3802) 

HIGH-TEMPERATURE FUEL CELLS 
Design 

Thin film battery/fuel cell power generating system. Final 
report of the continuation contract (Tasks 1-4), April 1, 
1978-March 31, 1980, 6:20386 (DOE/ET/11305—T7) 

Fabrication 

Thin film fuel cell/battery power generating system. Third 
quarterly report, October 1, 1978-December 31, 1978, 
6:20385 (DOE/ET/11305—T6) 

Thin film battery/fuel cell power generating system. Second 
quarterly report, July 1, 1978-September 30, 1978, 6:20384 
(DOE/ET/11305—T4) 

Thin film battery/fuel cell power generating system. Final 
report of the continuation contract (Tasks 1-4), April 1, 
1978-March 31, 1980, 6:20386 (DOE/ET/11305—T7) 

Performance Testing 

Thin film fuel cell/battery power generating system. Third 
quarterly report, October 1, 1978-December 31, 1978, 
6:20385 (DOE/ET/11305—T6) 

Thin film battery/fuel cell power generating system. Second 
quarterly report, July 1, 1978-September 30, 1978, 6:20384 
(DOE/ET/11305—T4) 

Thin film battery/fuel cell power generating system. Final 
report of the continuation contract (Tasks 1-4), April 1, 
1978-March 31, 1980, 6:20386 (DOE/ET/11305—T7) 

HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 

HIGHWAYS 
Sve ROADS 
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HIMALAYAS 
Comparative Evaluations 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
Glaciers 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
HISTONES 
Molecular Structure 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T 1) 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 
Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
HOLMIUM 158 
Energy Levels 
Nuclear data sheets for A = 158, 6:21275 
Energy-Level Transitions 
Nuclear data sheets for A 
HOLMIUM 166 
Energy Levels 
Low-energy structure studies of odd-odd deformed nuclei and 
the coriolis and residual interactions, 6:21273 (UCRL— 
15333) 
HOPPERS 
Valves 
Failure analysis report: Coal Lock Hopper Valves Type III, 
P/N 75835, S/N 2, 6:19639 (DOE/ET/10669—T4) 
State-of-the-art lockhopper valve testing and development 


158, 6:21275 


project test plan, 6:19650 (DOE/MC— 139) 
HORDEUM 


See BARLEY 
HORMONES 
Biochemical Reaction Kinetics 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Biological Effects 
Retardation of senescence in red clover leaf discs by a new 
antiozonant, N-[2-(2-oxo-2-imidazolidiny])ethyl]-N’- 
phenylurea, 6:21049 
HOSPITALS 
Solar Space Heating 
Solar heating and hot water system installed at Charlotte 
Memorial Hospital, Charlotte, North Carolina. Final report, 
6:20053 (DOE/NASA/CR—161731) 
Solar Water Heating 
Solar heating and hot water system installed at Charlotte 
Memorial Hospital, Charlotte, North Carolina. Final report, 
6:20053 (DOE/NASA/CR—161731) 
HOT CELLS 
Decontamination 
Decontamination of the argon cell of the Idaho fuel cycle 
facility, 6:20680 (GEND—002) 
HOT PLASMA 
Drift Instability 
Magnetic drift instability in a hot electron plasma, 6:21379 
Fluid Flow 
Warm plasma axial flow through a magnetic mirror, 6:21359 
Magnetic Mirror Configurations 
Warm plasma axial flow through a magnetic mirror, 6:21359 
HOT WATER HEATERS 
See WATER HEATERS 
HOUSES 
Energy Conservation 
Estimate of consumer discount rates implicit in single-family- 
housing construction practices, 6:20299 (ORNL/CON—62) 
Interest Rate 
Estimate of consumer discount rates implicit in single-family- 
housing construction practices, 6:20299 (ORNL/CON—62) 


HYBRID REACTORS 
Laser-Radiation Heating 


Solar Space Heating 

Hodges residence: performance of a direct gain passive solar 
home in Iowa, 6:20074 

Solar energy system economic evaluation. Final report for 
Fern Tunkhannock, Tunkhannock, Pennsylvania, 6:20052 
(DOE/NASA/CR—161723) 

Solar Water Heating 

Solar energy system economic evaluation. Final report for 
Fern Tunkhannock, Tunkhannock, Pennsylvania, 6:20052 
(DOE/NASA/CR—161723) 

HPDE 
See MHD GENERATOR AEDC 
HTGR TYPE REACTORS 
See also VRAIN REACTOR 
Coated Fuel Particles 

Size effect on the irradiation performance of coated fuel 

particles, 6:20204 (GA-A—15993) 
Reactor Materials 

Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 

Relationship between carburization and zero-applied-stress 
creep dilation in Alloy 800H and Hastelloy X, 6:20202 
(CONF-810530—6) 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Chronic Irradiation 

Results of a national survey on natural radioactivity in Italy, 

6:21085 (CONF-780422—(Vol.2)) 
Dose Commitments 

Feed Materials Production Center environmental monitoring 

annual report for 1980, 6:19902 (NLCO—1168) 
External Irradiation 

Human dose from radiation of terrestrial origin, 6:21088 

(CONF-780422—(Vol.2)) 
Radiation Doses 

Emanating power of Radon-222 measured in building 
materials, 6:20912 (CONF-780422—(Vol.2)) 

Measurements of gamma radiation in Swedish houses by means 
of mailed CaSO;/Dy dosimeters, 6:20776 (CONF-780422— 
(Vol.2)) 

Measurements of Radon-222 concentrations in dwellings in 
Great Britain, 6:21090 (CONF-780422—(Vol.2)) 

Natural radiation environment III, 6:21082 (CONF-780422— 
(Vol.2)) 

Natural radiation measurements and interpretation of their 
results in terms of dose to population, 6:20774 (CONF- 
780422—(Vol.2)) 

Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Population dose equivalent from naturally occurring 
radionuclides in building materials, 6:21096 (CONF-780422— 
(Vol.2)) 

Population doses from natural radionuclides due to certain 
aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 

Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 

Standardized input for Hanford environmental impact 
statements, 6:20929 (PNL—3509(Pt.1)) 

Transport of radon which diffuses from uranium mill tailings, 
6:20916 (CONF-780422—(Vol.2)) 

Radiation Monitoring 

Natural radiation environment III, 6:21082 (CONF-780422— 

(Vol.2)) 
HVAC SYSTEMS 
Power Substations 

Substation control and protection project: system requirements 

specification, 6:20178 (EPRI-EL—1813) 
HVDC SYSTEMS 
Circuit Breakers 

Metallic return transfer breaker development. Research project 

667. Final report, 6:20179 (EPRI-EL—1816) 
HYBRID REACTORS 
Laser-Radiation Heating 

Potential use of nuclear pumped lasers as fusion drivers, 

6:21455 








HYBRID REACTORS 
Neutron Transport 


Neutron Transport 
Energy-separation method for fusion-fission hybrid blanket 
neutronics analysis, 6:21404 (GA-A—16211) 
HYDRAULIC CONTROL DEVICES 
Design 
Speed and pressure control system design and simulation for a 
compression press, 6:20671 (BDX—613-2483) 
Operation 
Speed and pressure contro] system design and simulation for a 
compression press, 6:20671 (BDX—613-2483) 
HYDRAZINE 
Photochemical Reactions 
Photochemistry and enzymology of photosynthesis. Progress 
report, November 1, 1980-March 31, 1981, 6:19960 
(DOE/ER/03326—100) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
BENZENE 
BENZOPYRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STILBENE 
TOLUENE 
XYLENES 
Monitoring 
State implementation of VOC regulations, 6:20292 (NP— 
1901924) 
Pyrolysis 
Theory of hydrocarbon pyrolysis to form olefins, 6:20619 
(SERI/CP—622-1096) 
Standards 
Common sense emissions urged, 6:20883 
Synthesis 


Development of hydroconversion of biomass to synthetic fuels. 


Technical progress report, October 1-December 31, 1980, 
6:19957 (DOE/CS/83004—2) 
HYDRODYNAMIC MODEL 
Computer Codes 
HYDROx: a one-dimensional Lagrangian hydrodynamics 
code, 6:21469 (LA—8642-M) 
One-Dimensional Calculations 
HYDROx: a one-dimensional Lagrangian hydrodynamics 
code, 6:21469 (LA—8642-M) 
HYDRODYNAMICS 
Finite Difference Method 
Volume of fluid (VOF) method for the dynamics of free 
boundaries, 6:21210 
HYDROELECTRIC POWER 
Environmental Effects 
Aquatic ecology, 6:21036 (ORNL—5700) 
Forecasting 
Hydroelectric power in Hawaii: a reconnaissance survey, 
6:19936 (DOE/R9/10031—T2) 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
Capacity 
Water resources appraisals for hydroelectric licensing. 
Planning status report, 6:19937 (FERC—0081) 
Licensing 
Water resources appraisals for hydroelectric licensing. 
Planning status report, 6:19937 (FERC—0081) 
Quality Assurance 
How to tailor your QA program to fit your needs: for a 
hydroelectric project. 6:19940 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Cooling 
Hydrogen content of cooled uranium hexafluoride-hydrogen 
fluoride gas mixtures, 6:20564 (K —2023) 
Photoelectron Spectroscopy 
Theoretical calculation of shakeup intensities using Xa—SW 
wave functions, 6:21179 
Stimulated Emission 
Chemical pumping of pure rotational HF lasers. 6:20704 
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HYDROGEN 
Adsorption 
Oxidation of HCOOH on (100), (110) and (111) single crystal 
platinum electrodes, 6:20638 
Atom-Molecule Collisions 
Collision dynamics and the thermal rate coefficient for the 
reaction H+O2—-OH +O, 6:20590 
Charge Exchange 
Collisional processes of interest in MFE plasma research. 
Progress report No. 3, February 1, 1981-March 31, 1981, 
6:21315 (DOE/ET/53025—T7) 
Chemical Reaction Kinetics 
Comparative study of the reaction dynamics of several 
potential energy surfaces of O(°P)+H2—-OH +H. I, 6:20589 
Chemical Reactions 
Desorption kinetics of one- and two-step mechanisms, 6:20610 
Consumption Rates 
Hydrogen generation for expanded-bed hydrocracking: tail gas 
reforming vs coal gasification, 6:19926 (DOE/OR/03054—1) 
Solvent-refined coal (SRC) process operation of solvent-refined 
coal pilot plant, Wilsonville, Alabama. Annual report, 
January-December 1979, 6:19673 (EPRI-AP—1784) 
Diffusion 
Study of mechanisms of hydrogen diffusion in separation 
devices. Annual progress report, 1980-1981, 6:20458 
(DOE/ER/01023—4) 
Electron-Atom Collisions 
Total inelastic-scattering cross sections by optical-potential 
methods, 6:21185 
Electron-Molecule Collisions 
Impact-parameter method for electronic excitation of 
molecules by electron impact, 6:21186 
Intermolecular Forces 
Evaluation of fitting functions for the representation of an 
O(*P)+ He potential energy surface. I, 6:20588 
Ion-Atom Collisions 
Collisions of low-energy multicharged ions, 6:21159 (CONF- 
810432—2) 
Recovery 
Chemical production from industrial by-product gases. Final 
report, 6:20430 (PNL—3753) 
Spin Orientation 
Thermally-induced ortho-para conversion anomaly in solid 
hydrogen under pressure, 6:20608 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN COMPOUNDS 
Crystal Growth 
Growth of KH2PO, crystals at constant temperature and 
supersaturation. Quarterly progress report, 20 October 1980- 
31 January 1981, 6:20516 (UCRL—15341) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Hydrogen Generators 
Hydrocarbon reforming for hydrogen fuel cells. Annual report, 
1 October 1979 to 30 September 1980, 6:20387 
(DOE/MC/11323—T1) 
HYDROGEN GENERATORS 
Autothermal Reformer Processes 
Hydrocarbon reforming for hydrogen fuel cells. Annual report, 
1 October 1979 to 30 September 1980, 6:20387 
(DOE/MC/11323—T]1) 
HYDROGEN IONS 1 PLUS 
Ion-Molecule Collisions 
Investigation of characteristic X-rays of oxygen in Ox, H2O, 
CO and CO, following the excitation with protons, 6:21161 
(HMI—294) 
HYDROGEN IONS 2 PLUS 
Photon-Ion Collisions 
uv-laser photofragmentation of a 2-MeV H2/sup ts+/ beam, 
6:21189 
HYDROGEN NITRATES 
See NITRIC ACID 
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HYDROGEN PEROXIDE 
Production 
Hydrogen and methane synthesis through radiation catalysis. 
Final report, 6:20643 (DOE/ER/04258—T1) 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
THERMOCHEMICAL PROCESSES 
Autothermal Reformer Processes 
Hydrocarbon reforming for hydrogen fuel cells. Annual report, 
1 October 1979 to 30 September 1980, 6:20387 
(DOE/MC/11323—T1) 
Biophotolysis 
Using plants for hydrogen production, 6:19925 (CONF- 
810248—1) 
Biosynthesis 
Using plants for hydrogen production, 6:19925 (CONF- 
810248—1) 
Comparative Evaluations 
Hydrogen generation for expanded-bed hydrocracking: tail gas 
reforming vs coal gasification, 6:19926 (DOE/OR/03054—1) 
Economic Analysis 
Pressure staging evaluation downstream of the GKT coal 
gasification process, 6:19659 (DOE/OR/03054—1) 
Measuring Instruments 
Using plants for hydrogen production, 6:19925 (CONF- 
810248—1) 
Photolysis 
Hydrogen and methane synthesis through radiation catalysis. 
Final report, 6:20643 (DOE/ER/04258—T1) 
Light induced electron transfer reactions of metal complexes, 
6:20648 


Thermochemical Processes 
Advanced thermochemical hydrogen cycles, 6:19927 (LA- 
UR—81-1279) 
Thermochemical cyclic system for splitting water and/or 
carbon dioxide by means of cerium compounds and reactions 


useful therein (Patent), 6:19928 
Water Gas Processes 
Thermochemical cyclic system for splitting water and/or 
carbon dioxide by means of cerium compounds and reactions 
useful therein (Patent), 6:19928 
HYDROGEN SULFIDES 
Air Pollution Monitors 
Laser-induced fluorescence technique to monitor H2S. 
Quarterly technical progress report, February 1, 1981-April 
30, 1981, 6:20839 (DOE/TIC—1017818) 
HYDROGENATION 
Catalysts 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
July 1-September 30, 1980, 6:19647 (DOE/ET/14876—T2) 
EDS coal liquefaction process development. Phase V. 
Quarterly technical progress report, July 1-September 30, 
1980, 6:19631 (DOE/ET/10069—T4) 
Yields 
Improved techniques for gasifying coal. Tenth quarterly 
report, October 1, 1978-December 31, 1978, 6:19696 (FE— 
2340-10) 
HYDRO-LYASES 
Bioassay 
Assay for activity of arogenate dehydratase based upon the 
selective oxidation of arogenate, 6:21053 
HYDRONIUM IONS 
See OXONIUM IONS 
HYDROTHERMAL SYSTEMS 
Computerized Simulation 
Development and application of a computer model for 
simulating a geothermal system in New Mexico. Final 
report, February 1, 1978-January 30, 1980, 6:20101 
Heat Transfer 
Development and application of a computer model for 
simulating a geothermal system in New Mexico. Final 
report, February 1, 1978-January 30, 1980, 6:20101 
Mass ‘Transfer 
Development and application of a computer model for 
simulating a geothermal system in New Mexico. Final 
report, February 1, 1978-January 30, 1980, 6:20101 


IDAHO CHEMICAL PROCESSING PLANT 
Decontamination 


Mathematical Models 
Development and application of a computer model for 
simulating a geothermal system in New Mexico. Final 
report, February 1, 1978-January 30, 1980, 6:20101 
Parametric Analysis 
Sensitivity of geothermal reservoir behavior to relative 
permeability parameters, 6:20117 (LBL—12040) 
Permeability 
Sensitivity of geothermal reservoir behavior to relative 
permeability parameters, 6:20117 (LBL—12040) 
Two-Phase Flow 
Sensitivity of geothermal reservoir behavior to relative 
permeability parameters, 6:20117 (LBL—12040) 
HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also URACILS 
Chemical Reaction Kinetics 
Kinetics and mechanism of the vanadium(IV) oxidation of the 
(hydroxymethyl)chromium(II]) ion, 6:20593 
Oxidation 
Kinetics and mechanism of the vanadium(IV) oxidation of the 
(hydroxymethyl)chromium(III) ion, 6:20593 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS 
Chemical Reaction Kinetics 
Rate of reaction of OH with HNOs, 6:20596 
Chemical Reactions 
Kinetic isotope effect for carbon and oxygen in the reaction 
CO + OH, 6:20603 
HYDROXYLAMINE 
Photochemical Reactions 
Photochemistry and enzymology of photosynthesis. Progress 
report, November 1, 1980-March 31, 1981, 6:19960 
(DOE/ER/03326—100) 
HYGAS PROCESS 
Comparative Evaluations 
Preliminary economic analysis of new gasification processes, 
6:19753 
HYPERTHERMIA 
Biological Effects 
Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 
HYTORT PROCESS 
Devonian oil shale of the eastern United States: a major 
American energy resource, 6:19805 


IAEA SAFEGUARDS 
Function of containment and surveillance in IAEA safeguards, 
6:19915 (SAND—81-1071C) 
I-BEAM TYPE REACTORS 
Cost 
Electric power generation using heavy ion fusion, 6:21400 
ICR HEATING 
Ion heating in the ion cyclotron range of frequencies in the 
Wisconsin Tokapole II, 6:21390 
IDAHO 
Geochemical Surveys 
Dillon quadrangle, Montana and Idaho, 6:19836 (GJQ— 
007(81)) 
Radiometric Surveys 
Dillon quadrangle, Montana and Idaho, 6:19836 (GJQ— 
007(81)) 
IDAHO CHEMICAL PROCESSING PLANT 
Decontamination 
Decontamination experience at the Idaho chemicai processing 
plant, 6:19844 (GEND—002) 





IDAHO CHEMICAL PROCESSING PLANT 
Safeguards 


Safeguards 

Advanced-safeguards systems development for chemical- 
processing plants. Final report for FY 1980, 6:19910 
(ENICO— 1079) 

IDAHO NATIONAL ENGINEERING LABORATORY 
Radiation Monitoring 

1980 environmental-monitoring-program report for Idaho 
National Engineering Laboratory Site, 6:20874 (IDO— 
12082(80)) 

IGNEOUS ROCKS 
See also BASALT 
TUFF 
Well Logging 
Borehole geophysics in igneous and metamorphic rocks, 
6:21141 
ILLINIUM 
See PROMETHIUM 
ILLITE 
Mechanical Properties 

Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 

Sorptive Properties 

Adsorption of Sr(II) on clay minerals: effects of salt 

concentration, loading and pH, 6:20598 
Specific Heat 

Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 

Thermal Conductivity 

Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 

Thermal Expansion 

Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 

IMAGE INTENSIFIERS 

Nanosecond gating properties of proximity focused 
microchannel plate image intensifiers, 6:21428 (LA-UR—81- 
84) 

Performance 

Radial-pulse propagation and impedance characteristics of 
optically shuttered channel intensifier tubes, 6:20786 (LA- 
UR—81-1220) 

IMAGE PROCESSING 
Bank switched memory interface for an image processor, 
6:21406 (KMSF-U —1026) 
IN PILE LOOPS 
Decontamination 
PRTR rupture loop decontamination, 6:20257 (GEND—002) 
INCINERATORS 
Heat Recovery Equipment 

Energy utilization: municipal waste incineration. Final report, 

6:20438 (DOE/CS/40400—T 1) 
INCOLOY 800 
Carburization 

Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 

Relationship between carburization and zero-applied-stress 
creep dilation in Alloy 800H and Hastelloy X, 6:20202 
(CONF-810530—6) 

Corrosion 

Materials technology for coal-conversion processes. Progress 

report, October-December 1980, 6:19625 (ANL—81-11) 
Creep 

Current status of studies of materials for the HTGR at General 
Atomic Company. 6:20205 (GA-A—16313) 

Relationship between carburization and zero-applied-stress 
creep dilation in Alloy 800H and Hastelloy X, 6:20202 
(CONF-810530—6) 

Fatigue 

Current status of studies of materials for the HTGR at General 

Atomic Company. 6:20205 (GA-A—16313) 
INCONEL 617 
Carburization 

Current status of studies of materials for the HTGR at General 

Atomic Company. 6:20205 (GA-A— 16313) 
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Creep 
Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 
Fatigue 
Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 
High-temperature low-cycle fatigue and tensile properties of 
Hastelloy X and alloy 617 in air and HTGR-helium, 6:20454 
(CONF-810530—4) 
Tensile Properties 
High-temperature low-cycle fatigue and tensile properties of 
Hastelloy X and alloy 617 in air and HTGR-helium, 6:20454 
(CONF-810530—4) 
INDIA 
Comparative Evaluations 
Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 
INDIUM 
Geochemistry 
Fabrication and characterization of ITO/silicon SIS soiar cells. 
Final report, June 1, 1977-September 30, 1978, 6:19964 
(DOE/ET/20457—1) 
Resource Assessment 
Fabrication and characterization of ITO/silicon SIS solar cells. 
Final report, June 1, 1977-September 30, 1978, 6:19964 
(DOE/ET/20457—1) 
INDIUM 111 
Isotope Applications 
Indium-111-labeled human platelets: improved method, 
efficacy, and evaluation, 6:21069 
INDIUM 113 TARGET 
Titanium 46 
High spin states in °° Yb (N = 86), 6:21272 
INDIUM 115 TARGET 
Neutron Reactions 
Absolute measurement of neutron cross sections. Progress 
report, 6:21270 (DOE/ER/02025—4) 
INDIUM COMPLEXES 
Electron Transfer 
Light induced electron transfer reactions of metal complexes, 
6:20648 
Excited States 
Light induced electron transfer reactions of metal complexes, 
6:20648 
INDIUM PHOSPHIDE SOLAR CELLS 
Fabrication 
Indium phosphide/cadmium sulfide thin-film solar cells. 
Semiannual report, July 1980-December 1980, 6:20014 
(SERI/PR—9196-1-T2) 
INDIUM PHOSPHIDES 
Crystal Doping 
Indium phosphide/cadmium sulfide thin-film solar cells. 
Semiannual report, July 1980-December 1980, 6:20014 
(SERI/PR—9196-1-T2) 
Electrical Properties 
Indium phosphide/cadmium sulfide thin-film solar cells. 
Semiannual report, July 1980-December 1980, 6:20014 
(SERI/PR—9196-1-T2) 
Grain Size 
Large grains of InP and CdTe on recrystallized CdS 
substrates, 6:20553 
Recrystallization 
Large grains of InP and CdTe on recrystallized CdS 
substrates, 6:20553 
INDOLES 
See also TRYPTOPHAN 
Quantitative Chemical Analysis 
Potentiometric semimicrodetermination of some triazoles, 
diazoles, and triazenes, 6:20576 
INDOOR AIR POLLUTION 
Biological Effects 
Report of Ad Hoc Task Force on Indoor Air Pollution, 
6:21115 (ORNL/TM—7679) 
Environmental Impacts 
Report of Ad Hoc Task Force on Indoor Air Pollution, 
6:21115 (ORNL/TM—7679) 
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Evaluation 
Contribution of radon in tap water to indoor radon 
concentrations, 6:21015 (CONF-780422—(Vol.2)) 
Natural radiation environment III, 6:21082 (CONF-780422— 
(Vel.2)) 
Monitoring 
Practical measurement technology for low-formaldehyde- 
concentration levels: applications to personnel-monitoring 
needs, 6:20834 (CONF-810541—1) 


Radon and aldehyde concentrations in the indoor environment. 


Final report, 6:20875 (LBL—12590) 
Radiation Monitoring 


Radon and aldehyde concentrations in the indoor environment. 


Final report, 6:20875 (LBL—12590) 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
Coal Gasification Plants 
Environmental implications of small fixed-bed gasifiers for 
industry (Assumes 500 small gasifiers in 1990 and 2500 in 
2000), 6:19678 (ORNL/TM—7361) 
Gas Turbine Engines 
Advanced industrial gas turbine technology readiness 
demonstration program. Phase IJ. Final report: compressor 
rig fabrication assembly and test, 6:20142 
(DOE/OR/05035—T2) 
Load Management 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Power Demand 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Solar Process Heat 
Solar energy and industry: a review of prospects and problems 
for solar thermal technology, 6:20060 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
See also WHEY 
Evaluation 
Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 
INDUSTRY 
See also CEMENT INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
MEAT INDUSTR) 
METAL INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTR} 
PLASTICS INDUSTRY 
SOLAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
Energy Conservation 
Energy conservation through industrial process efficiency 
improvement, 6:20437 
Energy Consumption 
Washington State energy use profile 1960 to 1980, 6:20351 
(WAOENG—80-19) 
Environmental Impacts 
Climate impact assessment: United States, 6:21031 
Power Demand 
Large industrial data problems, 6:20330 (EPRI-EA—1729-SR) 
Load-forecasting data sources and reliability: a rural electric 
cooperative perspective, 6:20329 (EPRI-EA—1729-SR) 
Short-term cost of electricity-supply interruptions, 6:20323 
(DOE/EP—0005) 
Socio-economic costs of prolonged electricity shortages, 
6:20324 (DOE/EP—0005) 
Study on the demand for electricity and the variation in the 
price elasticities for manufacturing industries, 6:20348 


INSOLATION 
Monitoring 


Solar Precess Heat 
Design considerations for solar industrial process heat systems: 
nontracking and line focus collector technologies, 6:20057 
(SERI/TR—632-783) 
Waste Heat 
Heat pump concepts for industrial use of waste heat, 6:20429 
(ORNL/TM—7655) 
Waste Heat Utilization 
Heat pump concepts for industrial use of waste heat, 6:20429 
(ORNL/TM—7655) 
US industrial thermal energy storage program, 6:20423 
(CONF-810463—1) 
INERTIAL CONFINEMENT 
First Wall 
Considerations for inertial confinement fusion reactor design, 
6:21456 
INFORMATION NEEDS 
Evaluation 
Ecological and environmental data as under-utilized national 
resources: results of the TIE/ACCESS program, 6:20836 
(DOE/ET/05213—1) 
INFORMATION SYSTEMS 
Manuals 
Project Tracking System (PTS) user’s manual, 6:21485 
(DOE/BC/10070—1) 
Technology Assessment 
Geographic information systems in right-of-way management: 
the status and uses of current computer technology, 6:20182 
(EPRI-WS—78-141) 
INFRARED THERMOGRAPHY 
Evaluation 
Local government use of thermography for energy 
conservation, 6:20400 (DOE/IR/05106—T7) 
INHOMOGENEOUS PLASMA 
Excitation 
Effect of finite electron drift velocity on the resonant 
excitation of a nonuniform plasma, 6:21375 
Plasma Microinstabilities 
Plasma simulations using inversion symmetry as a boundary 
condition, 6:21386 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTS 
Behavior 
Effects of high-voltage transmission lines on honey bees, 
6:21123 (EPRI-EA—1809) 
IN-SITU GASIFICATION 
Control 
Method for gasification of deep, thin coal seams (DOE patent), 
6:19626 
Ground Subsidence 
Method for gasification of deep, thin coal seams (DOE patent), 
6:19626 
Materials Testing 
Materials testing at the Hanna-IV and Hoe Creek-III in situ 
coal-gasification sites, 6:19671 (EGG-FM—5396) 
IN-SITU RETORTING 
Environmental Impacts 
Contamination of groundwater by organic pollutants leached 
from in-situ spent shale, 6:19817 (LBL—10526) 
Mathematical Models 
Mathematical modeling of modified in situ and aboveground 
oil shale retorting, 6:19813 (UCRL—53119) 
Waste Water 
Organic constituents in process water from the in-situ retorting 
of oil from oil-shale kerogen, 6:19807 (ANL/PAG—S) 
INSOLATION 
Calculation Methods 
Analytical integration of the insolation on a shaded surface at 
any tilt and azimuth, 6:19950 
Experimental Data 
Solar irradiance data for the passive designer, 6:19951 
Mathematical Models 
Simplified clear sky model for direct and diffuse insolation on 
horizontal surfaces, 6:19949 (SERI/TR—642-761) 
Monitoring 
Remote determination of aerosol and cloud parameters from 
solar radiation data, 6:20850 





INSOLATION 
Theoretical Data 


Theoretical Data 
Solar irradiance data for the passive designer, 6:19951 
INSTABILITY 
See also RAYLEIGH-TAYLOR INSTABILITY 
Plasma Simulation 
Filamentation instability in heavy ion beams, 6:21446 
INTAKE STRUCTURES 
Field Tests 
Simplified zooplankton-net cod-end, 6:20998 (LBL—11594) 
INTEGRATED CIRCUITS 
Computer-Aided Design 

Computer-aided design system for VLSI circuits, 6:20729 
(SAND—81-0448C) 

Custom high-reliability radiation-hard CMOS-LSI circuit 
design, 6:20730 (SAND—81-0449C) 

Fabrication 
Custom high-reliability radiation-hard CMOS-LSI circuit 
design, 6:20730 (SAND—81-0449C) 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERACTING BOSON MODEL 
Hamiltonians 

Relationship between the Bohr collective Hamiltonian and the 

interacting-boson model, 6:21282 
INTERCONNECTED POWER SYSTEMS 
Control Systems 

System control performance. Volume 1. Technical manual. 
Final report, 6:20173 (EPRI-EL—1774(Vol.1)) 

System control performance. Volume 2. Capacity allocation 
user's manual. Final report (PPROC, XUDATE, and 
DWLP), 6:20174 (EPRI-EL—1774(Vol.2)) 

Electrical Transients 

Transient-stability margin as a tool for dynamic security 

assessment. Final report, 6:20172 (EPRI-EL—1755) 
Failure Mode Analysis 

Transient-stability margin as a tool for dynamic security 

assessment. Final report, 6:20172 (EPRI-EL—1755) 
Load Analysis 

System control performance. Volume 1. Technical manual. 
Final report, 6:20173 (EPRI-EL—1774(Vol.1)) 

System control performance. Volume 2. Capacity allocation 
user's manual. Final report (PPROC, XUDATE, and 
DWLP), 6:20174 (EPRI-EL—1774(Vol.2)) 

Operation 

System control performance. Volume 1. Technical manual. 
Final report, 6:20173 (EPRI-EL—1774(Vol.1)) 

System control performance. Volume 4. Capacity allocation 
program listings. Final report (PPROC, XUDATE, and 
DWLP), 6:20176 (EPRI-EL—1774(Vol.4)) 

System control performance. Volume 3. Capacity allocation 
programmer's manual. Final report, 6:20175 (EPRI-EL— 
1774(Vol.3)) 

Optimization 

System control performance. Volume 4. Capacity allocation 
program listings. Final report (PPROC, XUDATE, and 
DWLP), 6:20176 (EPRI-EL—1774(Vol.4)) 

System control performance. Volume 3. Capacity allocation 
programmer's manual. Final report, 6:20175 (EPRI-EL— 
1774(Vol.3)) 

Outages 

Procedures for assessing strategic reliability and power-system 

vulnerability, 6:20322 (DOE/EP—0005) 
Reliability 

Procedures for assessing strategic reliability and power-system 

vulnerability. 6:20322 (DOE/EP—0005) 
Stability 

Transient-stability margin as a tool for dynamic security 

assessment. Final report, 6:20172 (EPRI-EL—1755) 
INTERFERON 
Biochemical Reaction Kinetics 

Inhibition of vaccinia mRNA methylation by 2’,5’-linked 

oligo(adenylic acid) triphosphate, 6:21046 
INTERMOLECULAR FORCES 
Differential Cross Sections 

Sensitivity analysis of differential cross sections to the 

intermolecular potential, 6:21194 
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INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Automotive Fuels 
Demonstration of dissociated methanol as an automotive fuel: 
system performance, 6:20452 (SERI/TP—731-1178) 
Fuel Substitution 
Demonstration of dissociated methanol as an automotive fuel: 
system performance, 6:20452 (SERI/TP—731-1178) 
Performance 
Demonstration of dissociated methanol as an automotive fuel: 
system performance, 6:20452 (SERI/TP—731-1178) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTOR TOKAMAK 
Liners 
Chemical erosion of graphite in a plasma environment, 6:21434 
(SAND—81-0803) 
INVERSE SCATTERING PROBLEM 
(Problem of determining scattering potential from phase shifts.) 
One-Dimensional Calculations 
Some numerical approaches to solving one-dimensional inverse 
problems, 6:21252 (DOE/ER/10769—2) 
INVERTEBRATES 
See also PROTOZOA 
Sampling 
Staunton | reclamation demonstration project. Aquatic 
ecosystems. Final report, 6:19707 (ANL/LRP—9) 
1ODATES 
Precipitation 
Evaporation of iodine-containing off-gas scrubber solution 
(Patent), 6:19898 
IODINATED ALIPHATIC HYDROCARBONS 
Chemical Reaction Kinetics 
Interpretations of Xel and XeBr bound—free emission spectra 
and reactive quenching of Xe(*P2) atoms by bromine and 
iodine containing molecules, 6:20594 
Dissociation 
Efficient multiphoton dissociation of CF3I* in the metastable X 
*E/sub 1/2/ excited state using cw infrared laser radiation, 
6:21177 
Photolysis 
Efficient multiphoton dissociation of CF3I* in the metastable X 
2E/sub 1/2/ excited state using cw infrared laser radiation, 
6:21177 
IODINE 
Chemical Reaction Kinetics 
Interpretations of XeIl and XeBr bound—free emission spectra 
and reactive quenching of Xe(*P2) atoms by bromine and 
iodine containing molecules, 6:20594 
IODINE 123 
Diagnostic Uses 
Imaging the primate adrenal medulla with ['?°I] and ['*"I] 
metaiodobenzylguanidine: concise communication, 6:21066 
Radiopharmaceuticals 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
IODINE 127 
Oxidation 
Evaporation of iodine-containing off-gas scrubber solution 
(Patent), 6:19898 
IODINE 129 
Oxidation 
Evaporation of iodine-containing off-gas scrubber solution 
(Patent), 6:19898 
IODINE 131 
Diagnostic Uses 
Imaging the primate adrenal medulla with ['?°I] and ['*"I] 
metaiodobenzylguanidine: concise communication, 6:21066 
Oxidation 
Evaporation of iodine-containing off-gas scrubber solution 
(Patent), 6:19898 
ION BEAM INJECTION 
Beam Neutralization 
Instability of ion beams neutralized by co-moving electrons, 
6:20745 
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ION BEAM TARGETS 
Gain 
Heavy-ion inertial fusion: initial survey of target gain curves 
for a range of beam input parameters, 6:21442 (UCRL— 
84821) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
Beam Neutralization 
Instability of ion beams neutralized by co-moving electrons, 
6:20745 
Beam Optics 
Geometrical effects on the beamlet optics of a two-stage ion 
accelerator, 6:20746 
Beam-Plasma Systems 
Filamentation instability in heavy ion beams, 6:21446 
Instability 
Filamentation instability in heavy ion beams, 6:21446 
Magnetic Fields 
Polarization of an intense space-charge-neutral ion beam 
incident upon a magnetic field, 6:21378 
Polarization 
Polarization of an intense space-charge-neutral ion beam 
incident upon a magnetic field, 6:21378 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION IMPLANTATION 
Energy Dependence 
Transcript of the proceedings of the first Albuquerque informal 
range/energy workshop, 6:21284 (SAND—79-2217) 
Range 
Transcript of the proceedings of the first Albuquerque informal 
range/energy workshop, 6:21284 (SAND—79-2217) 
ION SOURCES 
See also PENNING ION SOURCES 
Diode Tubes 
Charge-exchange neutral-atom filling of ion diodes: Its effect 
on diode performance and A-K shorting, 6:21199 
Performance 
Acceleration of '*C beams in electrostatic accelerators, 6:20751 
(LA-UR—81-1124) 
Operating experience with a high-current Cs*' injector for 
heavy-ion fusion, 6:20755 (LBL—11751) 
ION-ATOM COLLISIONS 
Cross Sections 
Collisions of low-energy multicharged ions, 6:21159 (CONF- 
810432—2) 
Wave Functions 
Fast numerical calculations of ion-atom collisions, 6:21204 
ION-ION COLLISIONS 
Excitation 
Two-level model for inner-shell excitation: Effect of translation 
factors, 6:21187 
IONIZATION 
Electric Fields 
Effect of increased ionization on the atmospheric electric field, 
6:20853 (CONF-780422—(Vol.1)) 
IONIZATION CHAMBERS 
See also CONDENSER IONIZATION CHAMBERS 
Accuracy 
Studies of the absolute measurement of low-level natural 
environmental radiation using the normal-pressure ionization 
chamber, 6:20771 (CONF-780422—(Vol.2)) 
Calibration 
Gamma-ray measurements in an area of high natural 
radioactivity, 6:20766 (CONF-780422—(Vol.2)) 
Comparative Evaluations 
Intercomparison experiment at NRE III, 6:20781 (CONF- 
780422—(Vol.2)) 
Design 
Studies of the absolute measurement of low-level natural 
environmental radiation using the normal-pressure ionization 
chamber, 6:20771 (CONF-780422—(Vol.2)) 
IONIZING RADIATIONS 
Dosimetry 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 


IONS 
See also ANIONS 
Confinement 

Confinement of ions created externally in a quadrupole ion 
trap operated in the combined Penning and radio-frequency 
mode, 6:20734 

Traps 

Confinement of ions created externally in a radio-frequency ion 

trap, 6:20793 
IRIDIUM 191 
Diagnostic Uses 

Nuclear medicine technology progress report for quarter 

ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
Isotope Production 

Nuclear medicine technology progress report for quarter 

ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
IRIDIUM ISOTOPES 
Energy Levels 

Systematics of nuclear level properties in the lead region, 

6:21278 
IRON 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Catalytic Effects 

Catalyst and process for converting synthesis gas to light 

olefins (Patent), 6:19685 
Electrochemistry 
Oxygen evolution on Ni/sub x/Fe/sub 3-x/O, electrodes, 
6:20639 
Manufacturing 
Energy aspects of iron powder production, 6:20500 
Materials Recovery 

Chemical development of the Calsinter process for recovering 

resource materials from fly ash, 6:19706 (ORNL/TM—76]13) 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 

Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 

Sample Preparation 

Preparation of iron and aluminum samples for ion implantation 

and TEM examination, 6:20467 (SAND—81-0368) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
X-Ray Fluorescence Analysis 

Proposed model for particle-size effects in the x-ray 
fluorescence analysis of heterogeneous powders that includes 
incidence angle and non-random packing effects, 6:20579 

IRON 54 
Energy Levels 

Comparison of inelastic electron-scattering with [ g/sub 9/2/ x 
( f/sub 7/2/~*)/sub J/]s- shell-model calculations for the T 
= land T = 2 & states in **Fe, 6:21264 

IRON 54 TARGET 
Electron Reactions 

Comparison of inelastic electron-scattering with [ g/sub 9/2/ x 
( f/sub 7/2/>*)/sub J/]s- shell-model calculations for the T 
= land T = 2 & states in **Fe, 6:21264 





IRON 55 
Electron Reactions 


IRON 55 
Monitoring 
Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 
IRON 59 
Removal 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
Trace Amounts 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
IRON ALLOYS 
See also IRON BASE ALLOYS 
Fabrication 
Powder metallurgy for fabrication of wire reinforced advanced 
gas turbine components, 6:20495 
Microstructure 
Microstructure of ordered (Coo 2sFeo 22)3V alloy, 6:20464 
(ORNL/TM—7702) 
Oxidation 
Initial stages of oxidation of metals and alloys. Progress report, 
May 1, 1980-April 30, 1981, 6:20459 (DOE/ER/10501—2) 
Stability 
Preliminary observations of the thermodynamic predictions of 
Fe-Cr-Ni alloys in coal gasifier environments, 6:20502 
Thermodynamic predictions of the behavior of Fe-Cr-Al alloys 
in coal gasifier environments, 6:20501 
Thermodynamics 
Preliminary observations of the thermodynamic predictions of 
Fe-Cr-Ni alloys in coal gasifier environments, 6:20502 
Thermodynamic predictions of the behavior of Fe-Cr-Al alloys 
in coal gasifier environments, 6:20501 
IRON BASE ALLOYS 


See also STEELS 
Chemical Composition 
Fe-based long range ordered alloys (Patent), 6:20486 


Corrosion Resistance 
High-strength austenitic alloys for generator retaining rings. 
Interim report, 6:20149 (EPRI-CS— 1808) 
Mechanical Properties 
High-strength austenitic alloys for generator retaining rings. 
Interim report, 6:20149 (EPRI-CS—1808) 
IRON BORIDES 
Hardness 
Non-conventional tungsten-base hard metal, 6:20462 (LA-UR— 
81-722) 
IRON CARBIDES 
Hardness 
Non-conventional tungsten-base hard metal, 6:20462 (LA-UR— 
81-722) 
IRON COMPLEXES 
Chemical Preparation 
Synthesis and reactivity of iron carbene complexes, 6:20647 
Chemical Reactions 
Synthesis and reactivity of iron carbene complexes, 6:20647 
Electron Transfer 
Light induced electron transfer reactions of metal complexes, 
6:20648 
Excited States 
Light induced electron transfer reactions of metal complexes, 
6:20648 
Photochemistry 
Synthesis and reactivity of iron carbene complexes, 6:20647 
IRON COMPOUNDS 
Production 
Technological and energy situation of the ferrous metallurgy, 
6:20431 (JPRS—77853) 
IRON IONS 
Ion-Atom Collisions 
Collisions of low-energy multicharged ions, 6:21159 (CONF- 
810432—2) 
Ionization of rare-gas targets by collisions of fast highly 
charged projectiles, 6:21188 
IRON NITRATES 
Chemical Reactions 
Catalyst and process for converting synthesis gas to light 
olefins (Patent), 6:19685 
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Reduction 
Catalyst and process for converting synthesis gas to light 
olefins (Patent), 6:19685 
IRON SULFIDES 
See also PYRITE 
Electrochemistry 
Electrochemistry of FeS2, 6:20640 
Removal 
Coal desulfurization by a microwave process, 6:19668 
(DOE/PC/30142—T1) 
IRON-NICKEL BATTERIES 
Design 
Research, development, and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report, 1980, 
6:20448 (ANL/OEPM—80-16) 
Fabrication 
Research, development, and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report, 1980, 
6:20448 (ANL/OEPM—80-16) 
Performance 
Research, development, and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report, 1980, 
6:20448 (ANL/OEPM—806-16) 
IRRADIATION DEVICES 
Design 
Irradiating device (Patent), 6:19921 (ORNL-tr—4715) 
IRRADIATION PROCEDURES 
Comparative Evaluations 
Comparison of particle-radiation-therapy modalities, 6:21062 
(BNL—29414) 
IRRIGATION 
Evaluation 
Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 
ISING MODEL 
Correlations 
Ising field theory: Quadratic difference equations for the n- 
point Green's functions on the lattice, 6:21298 
Coupling Constants 
Continuous-spin Ising model, go:f*:/sub d/ field theory, and the 
renormalization group, 6:21249 
Magnetization 
Continuous-spin Ising model, go:f*:/sub d/ field theory, and the 
renormalization group, 6:21249 
Series Expansion 
Continuous-spin Ising model, go:f*:/sub d/ field theory, and the 
renormalization group, 6:21249 
ISOBARS (NUCLEON) 
See N*RESONANCES 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 
Feasibility Studies 
Preliminary study of demonstration, test, research and training 
reactors for special nuclear materials production, 6:20232 
(EGG-PHYS—S5387) 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also LASER ISOTOPE SEPARATION 
RF Systems 
Confinement of ions created externally in a radio-frequency ion 
trap, 6:20793 


J-3105 RESONANCES 

See PSI-3105 RESONANCES 
JAILS 

See PUBLIC BUILDINGS 
JAPAN 

Geologic Structures 
Applications of environmental radon-222 to some cases of 
water circulation, 6:20996 (CONF-780422—(Vol.1)) 
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Hydrology 
Applications of environmental radon-222 to some cases of 
water circulation, 6:20996 (CONF-780422—(Vol.1)) 
JET ENGINE FUELS 
Combustion Properties 
Factors in using kerosine jet fuel of reduced flash point, 
6:19779 
Meetings 
Factors in using kerosine jet fuel of reduced flash point, 
6:19779 
Regulations 
Factors in using kerosine jet fuel of reduced flash point, 
6:19779 
JOSEPHSON JUNCTIONS 
Temperature Noise 
Quantum noise in Josephson junctions and squids, 6:20684 
(LBL—12616) 


K-1420 RESONANCES 
Particle Production 
K ~ p interactions at 11 GeV/c: New results on strange meson 
system, 6:21219 
K-1775 RESONANCES 
Particle Production 
K ~ p interactions at 11 GeV/c: New results on strange meson 
system, 6:21219 
K-892 RESONANCES 
Particle Production 
K ~p interactions at 11 GeV/c: New results on strange meson 
system, 6:21219 
Primakoff Effect 
New results of radiative meson decays, 6:21220 
Radiative Decay 
New results of radiative meson decays, 6:21220 
KANSAS 
Wind Power 
Wind energy resource atlas. Volume 7. The south central 
region, 6:20120 (PNL—3195-WERA-7) 
KAOLIN 
Sorptive Properties 
Adsorption of Sr(II) on clay minerals: effects of salt 
concentration, loading and pH, 6:20598 
KAON MINUS-PROTON INTERACTIONS 
Inelastic Scattering 
K ~ p interactions at 11 GeV/c: New results on strange meson 
system, 6:21219 
KAON PLUS-PROTON INTERACTIONS 
Elastic Scattering 
Measurements of the polarization parameter in K* p elastic 
scattering at low energies, 6:21216 
Polarization 
Measurements of the polarization parameter in K* p elastic 
scattering at low energies, 6:21216 
KAONS 
Multiple Production 
D and E mesons and possible KKK enhancements, 6:21229 
Particle Production 
D and E mesons and possible KKK enhancements, 6:21229 
KELP 
See SEAWEEDS 
KENTUCKY 
Electric Utilities 
Interactive computing helps utility planning engineers, 6:20347 
Geology 
Paleoecology of the Devonian-Mississippian black-shale 
sequence in eastern Kentucky with an atlas of some common 
fossils, 6:21127 (DOE/ET/12040—151) 
Magnetic Surveys 
Aerial gamma ray and magnetic survey, Huntington 


quadrangle: Ohio, West Virginia and Kentucky. Final report, 


6:19831 (GJBX—134(81)) 


KRYPTON 85 
Evaluation 


Paleontology 
Paleoecology of the Devonian-Mississippian black-shale 
sequence in eastern Kentucky with an atlas of some common 
fossils, 6:21127 (DOE/ET/12040—151) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey, Huntington 
quadrangle: Ohio, West Virginia and Kentucky. Final report, 
6:19831 (GJBX—134(81)) 
KETONES 


See also ACETONE 
ACETOPHENONE 


Auger Electron Spectroscopy 
Electron spectroscopy of condensed multilayers: line shape 
changes due to beam damage and excitation mode (Dimethyl 
ketone), 6:20657 
Chemical Radiation Effects 
Electron spectroscopy of condensed multilayers: line shape 
changes due to beam damage and excitation mode (Dimethyl 
ketone), 6:20657 
Chemical Reactions 
Quasi-isoenergetic triplet energy migration in homogeneous 
solution, 6:20627 
Photochemical Reactions 
Chemistry of the biradicals produced in the Norrish Type II 
reaction, 6:20637 
Electron transfer reactions of the biradicals produced in the 
Norrish type II process, 6:20618 
Photoelectron Spectroscopy 
Electron spectroscopy of condensed multilayers: line shape 
changes due to beam damage and excitation mode (Dimethyl 
ketone), 6:20657 
KIDNEYS 
Radiation Dose Distributions 
Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 
Radiation Doses 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
KINK INSTABILITY 
Kink motion of long field-reversing ion layers, 6:21322 (LA— 
8700-C) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNUDSEN EFFUSION 
See KNUDSEN FLOW 
KNUDSEN FLOW 
Comparative Evaluations 
Radon transport processes below the earth's surface, 6:20893 
(CONF-780422—(Vol.1)) 
KNUDSEN NUMBER 
See KNUDSEN FLOW 
KRYPTON 
Electron-Atom Collisions 
Excitation cross sections for krypton by electrons in the 15— 
100-eV impact-energy range, 6:21182 
Muonic Atoms 
Negative muon capture in noble gas mixtures, 6:21203 
Photolysis 
Infrared photodissociation of van der Waals molecules 
containing ethylene, 6:21176 
Predissociation 
Infrared photodissociation of van der Waals molecules 
containing ethylene, 6:21176 
KRYPTON 80 
Energy Levels 
Band structure in *°Kr, 6:21269 
KRYPTON 84 REACTIONS 
Deep Inelastic Scattering 
Skyrme-force time-dependent Hartree-Fock calculations with 
axial symmetry, 6:21276 
KRYPTON 85 
Correlations 
Effect of increased ionization on the atmospheric electric field, 
6:20853 (CONF-780422—(Vol.1)) 
Evaluation 
Role of natural radiation environment in earth sciences, 
6:20820 (CONF-780422—(Vol.1)) 





KRYPTON 85 
Quantity Ratio 


Quantity Ratio 
Effect of increased ionization on the atmospheric electric field, 
6:20853 (CONF-780422—(Vol.1)) 
Radiation Monitoring 
Validation of annual average air concentration predictions 
from the AIRDOS-EPA computer code, 6:20869 (CONF- 
810462—2) 
Radioactive Waste Storage 
Materials screening tests for the krypton-85 storage 
development program. Final report, 6:19843 (ENICO—1081) 
KRYPTON IONS 
Penning Ion Sources 
High-current pulsed ion source for metallic ions, 6:20752 
(LBL—11706) 


L RESONANCES 
See K-1775 RESONANCES 
LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
Chemical Preparation 
Use of immobilized glutamate dehydrogenase to synthesize 
'3N-labeled L-amino acids, 6:20661 
LAKES 
Acidification 
Integrated Lake-Watershed Acidification Study (ILWAS): 
contributions to the international conference on the 
ecological impact of acid precipitation, 6:21001 (EPRI-EA— 
1825) 
L-ALANINE 
See ALANINE-L 
LAMBS 
See SHEEP 
LAMINAR FLOW 
Comparative Evaluations 
Radon transport processes below the earth’s surface, 6:20893 
(CONF-780422—(Vol.1)) 
LAND LEASING 
Government Policies 
Actions needed to increase Federal onshore oil and gas 
exploration and development, 6:20308 (EMD—81-40) 
LAND RECLAMATION 
Demonstration Programs 
Multidisciplinary approach to reclamation of abandoned refuse 
sites, 6:19727 
Environmental Effects 
Staunton | reclamation demonstration project. Aquatic 
ecosystems. Final report, 6:19707 (ANL/LRP—9) 
Evaluation 
Determinants of radon flux from complex media: virgin and 
reclaimed lands in Florida phosphate region, 6:20920 
(CONF-780422—(Vol.2)) 
Uranium district of the Texas Gulf Coastal Plain, 6:20917 
(CONF-780422—(Vol.2)) 
LAND USE 
Classification 
Statistical analysis of radon flux measurements, 6:20896 
(CONF-780422—(Vol.1)) 
Energy Conservation 
Energy conservation through land-use planning, 6:20301 
Mapping 
Overview of corridor selection and routing methodologies, 
6:20941 (EPRI-WS—78-141) 
Planning 
Energy conservation through land-use planning. 6:20301 
Risk Assessment 
Probability and the assessment of impact risk in utility corridor 
siting. 6:20937 (EPRI-WS—78-141) 
Systems Analysis 
Environmental resources. 6:21034 (ORNL—5700) 
LANDFILLS 
See SANITARY LANDFILLS 
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LANDSLIDES 
Forecasting 
Applications of environmental radon-222 to some cases of 
water circulation, 6:20996 (CONF-780422—(Vol.1)) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ion Exchange 

Ion-exchange procedures. X. Cation exchange in concentrated 
HCI10,-HCI solutions, 6:20573 

Separation chemistry, 6:20575 

Ion Exchange Chromatography 

Separation chemistry, 6:20575 

Solvent Extraction 
Separation chemistry, 6:20575 
LASER FUSION REACTORS 
Control Systems 

Bank switched memory interface for an image processor, 

6:21406 (KMSF-U— 1026) 
Nuclear Pumping 
Potential use of nuclear pumped lasers as fusion drivers, 
6:21455 
LASER IMPLOSIONS 
Isentropic Processes 
CO, laser-driven high-density implosion experiments, 6:21450 
LASER ISOTOPE SEPARATION 
Irradiation Devices 
Irradiating device (Patent), 6:19921 (ORNL-tr—4715) 
LASER RADIATION 
Focusing 
Self-focusing of 10-mm laser pulses in SF¢, 6:20707 
Optical Filters 
Plasma-breakdown retropulse isolators for the infrared, 6:21452 
Photon-Ion Collisions 
uv-laser photofragmentation of a 2-MeV He2/sup ts+/ beam, 
6:21189 
LASER TARGETS 
Coatings 
Charged-particle coating, 6:19918 (UCRL—84499) 
Laser Implosions 
CO, laser-driven high-density implosion experiments, 6:21450 
Plasma Expansion 

Dynamics of laser-driven, ablatively accelerated targets, 

6:21431 (NRL-MR—4491) 
Production 

Tritium inventory of a target factor in an ICF power plant, 

6:19917 (UCID— 19038) 
Reflection 

Time-resolved spectrum of light reflected from laser plasmas, 

6:21407 (KMSF-U—1033) 
X-Ray Spectra 
Observation of spicules in x-ray emission from laser-irradiated 
targets, 6:21430 (NRL-MR—4437) 
LASER-PRODUCED PLASMA 
COz laser-driven high-density implosion experiments, 6:21450 
Brillouin Effect 

Optical ray retracing of Brillouin backscatter from a 

nonisothermal plasma, 6:21448 
Plasma Expansion 

Dynamics of laser-driven, ablatively accelerated targets, 

6:21431 (NRL-MR—4491) 
Resonance 
4d—4f emission resonances in laser-produced plasmas, 6:21385 
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Resonance Absorption 
Hot-electron production and resonance absorption of laser 
light in the shock-front targets, 6:21451 
Ultraviolet Spectra 
4d—4f emission resonances in laser-produced plasmas, 6:21385 
X Radiation 
Low-energy x-ray imaging of laser plasmas, 6:21381 
X-Ray Spectra 

Observation of spicules in x-ray emission from laser-irradiated 
targets, 6:21430 (NRL-MR—4437) 

X-ray and particle microscopy using Fresnel-zone plates, 
6:21350 (UCRL—84963) 

X-ray diffraction properties and applications of layered 
synthetic microstructures in the 1 to 10 angstrom region, 
6:21440 (UCRL—84297) 

LASERS 


See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 


Amplifiers 
Off-axis multipass amplifier as a large aperture driver stage for 
fusion lasers, 6:20708 
Frequency Control 
Time delay spectrum conditioner (Patent), 6:20711 
Infrared Radiation 
1980 Topical Meeting on Infrared Lasers, 6:20710 
Meetings 
1980 Topical Meeting on Infrared Lasers, 6:20710 
Nuclear Pumping 
Potential use of nuclear pumped lasers as fusion drivers, 
6:21455 
Reviews 
Alternate laser fusion drivers, 6:21437 (UCRL—83522(Rev.1)) 
LATE RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
LATENT HEAT STORAGE 
Solar energy storage projects. Final report, 6:20097 
(DOE/SF/01964—T1) 
LATHES 
Machine Parts 
Self-aligning lathe chuck jaws (Patent), 6:20695 
LATTICE FIELD THEORY 
Duality 
High-temperature expansion along the self-dual line of three- 
dimensional Z(2) spin-gauge theory, 6:21239 
Feynman Path Integral 
Monte Carlo calculations in lattice gauge theory, 6:21246 
(BNL—29457) 
Renormalization 
Monte Carlo study of renormalization in lattice gauge theory, 
6:21248 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE BERKELEY LABORATORY 
Air Quality 
Annual environmental monitoring report of the Lawrence 
Berkeley Laboratory, 1980, 6:20876 (LBL—12604) 
Radioactive Effluents 
Annual environmental monitoring report of the Lawrence 
Berkeley Laboratory, 1980, 6:20876 (LBL—12604) 
Water Quality 
Annual environmental monitoring report of the Lawrence 
Berkeley Laboratory, 1980, 6:20876 (LBL—12604) 
LAWRENCE LIVERMORE LABORATORY 
Geology 
Status report on the geology of the Lawrence Livermore 
National Laboratory site and adjacent areas. Volume I. Text 
and appendices A-E, 6:21132 (UCRL—53065(Vol.1)) 
Site Surveys 
Status report on the geology of the Lawrence Livermore 
National Laboratory site and adjacent areas. Volume I. Text 
and appendices A-E, 6:21132 (UCRL—53065(Vol.1)) 
Status report on the geology of the Lawrence Livermore 
National Laboratory site and adjacent areas. Volume II. 
Appendix F, 6:21133 (UCRL—53065(Vol.2)) 


LEACHATES 
Chemical Analysis 

Contamination of groundwater by organic pollutants leached 

from in-situ spent shale, 6:19817 (LBL—10526) 
LEAD 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Atmospheric Chemistry 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Charged-Particle Transport 

Contribution of the structure to the stopping power of matter 

for deuterons at extreme relativistic energies, 6:21286 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 

Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 

Solubility 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
X-Ray Fluorescence Analysis 

Analysis of solders by x-ray fluorescence spectrometry, 6:20563 
(K—2020) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

LEAD 208 TARGET 
Krypton 84 Reactions 

Skyrme-force time-dependent Hartree-Fock calculations with 

axial symmetry, 6:21276 
LEAD 210 
Activity Levels 

Lead-210 in the atmosphere, 6:20864 (CONF-780422—(Vol.1)) 

Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 

Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Biological Accumulation 

Sources of natural radiation exposure in a low-monazite 

environment, 6:20777 (CONF-780422—(Vol.2)) 
Environmental Exposure Pathway 

Contamination of air by lead-210 and polonium-210 in 
territories with high natural radioactivity, 6:20900 (CONF- 
780422—(Vol.1)) 

Environmental Transport 

Distribution of lead-210 in Japanese soils and its relation to the 
distributions of strontium-90, cesium-137, and stable lead, 
6:20902 (CONF-780422—(Vol.1)) 

Equilibrium 

Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea, 
6:20995 (CONF-780422—(Vol.1)) 

Geochemistry 

Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea, 
6:20995 (CONF-780422—(Vol.1)) 

Geographical Variations 

Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422-—(Vol.1)) 





LEAD 210 
Germany 


Germany 

Normal dietary levels of radium-226, radium-228, lead-210, and 

polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Ingestion 

Normal dietary levels of radium-226, radium-228, lead-210, and 

polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Intestinal Absorption 

Normal dietary levels of radium-226, radium-228, lead-210, and 

polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Isotope Ratio 

Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea, 
6:20995 (CONF-780422—(Vol.1)) 

Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 

Migration 
Lead-210 in the atmosphere, 6:20864 (CONF-780422—(Vol.1)) 
Particles 

Size distribution and origin of lead-210, bismuth-210, and 
polonium-210 on airborne particles in the troposphere, 
6:20862 (CONF-780422—(Vol.!)) 

Radiation Monitoring 
Lead-210 and radon-222 contents of rainwater in Tokyo, 
6:20865 (CONF-780422—(Vol.1)) 
Reviews 
Lead-210 in the atmosphere, 6:20864 (CONF-780422—(Vol.1)) 
Seasonal Variations 

Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 

Use of lead-210 and polonium-210 as tracers of atmospheric 
processes, 6:20825 (CONF-780422—(Vol.1)) 

Spatial Distribution 

Global distribution and sources of uranium, radium-226, and 

lead-210, 6:20899 (CONF-780422—(Vol.1)) 
LEAD 212 
Spatial Distribution 

Use of natural radioactive tracers for the determination of 
vertical exchanges in the planetary boundary layer, 6:20821 
(CONF-780422—(Vol.1)) 

LEAD 214 
Gamma Spectroscopy 

Experimental tests of turbulent diffusion models by high- 
resolution gamma-ray spectroscopy of radon daughters, 
6:20823 (CONF-780422—(Vol.1)) 

Isotope Ratio 

Diurnal variations of radon daughter concentrations in the 
lower atmosphere, 6:20855 (CONF-780422—(Vol.1)) 

Experimental tests of turbulent diffusion models by high- 
resolution gamma-ray spectroscopy of radon daughters, 
6:20823 (CONF-780422—(Vol.1)) 

In situ Ge(Li)-spectrometric measurements of gamma radiation 
from radon daughters under different weather conditions, 
6:20860 (CONF-780422—(Vol.1)) 

Particle Size 

Mean size among the particles of short-lived radon daughter 
products in the atmosphere, 6:20857 (CONF-780422— 
(Vol.1)) 

LEAD COMPOUNDS 
Domain Structure 

Electron microscopy study of the ferroelectric domains and 
domain wall structure in PbZr/sub 0.52/Ti/sub 0.48/0s, 
6:20545 

Electron Microscopy 

Electron microscopy study of the ferroelectric domains and 
domain wall structure in PbZr/sub 0.52/Ti/sub 0.48/0s, 
6:20545 

X-Ray Spectra 
Sine C settings for x-ray spectrometers, 6:20565 
LEAD IONS 
Ion-Atom Collisions 

lonization of rare-gas targets by collisions of fast highly 

charged projectiles. 6:21188 
Penning Ion Sources 

High-current pulsed ion source for metallic ions, 6:20752 

(LBL—11706) 
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LEAD ISOTOPES 
Alpha Decay 
Systematics of nuclear level properties in the lead region, 
6:21278 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
M4-Transitions 
Systematics of nuclear level properties in the lead region, 
6:21278 
Magnetic Dipole Moments 
Systematics of nuclear level properties in the lead region, 
6:21278 
LEAD-ACID BATTERIES 
Charge State 
Optical method for determining the state of charge of a lead- 
acid battery, 6:20282 (LA-UR—81-1116) 
Design 
Research, development, and demonstration of lead-acid 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20444 (ANL/OEPM—80-12) 
Electrolytes 
Optical method for determining the state of charge of a lead- 
acid battery, 6:20282 (LA-UR—81-1116) 
Fabrication 
Research, development, and demonstration of lead-acid 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20444 (ANL/OEPM—80-12) 
Marketing Research 
Battery storage on the customer side of the meter assessment. 
Final report, 6:20395 (BMI—2078) 
Performance 
Research, development, and demonstration of lead-acid 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20444 (ANL/OEPM—80-12) 
Technology Assessment 
Battery storage on the customer side of the meter assessment. 
Final report, 6:20395 (BMI—2078) 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
LEAK TESTING 
Accuracy 
Residual contaminants in dye-penetrant testing, 6:20724 (Y— 
2230) 
LEASING 
See also LAND LEASING 
Economic Analysis 
Economic analysis of maximum economic recovery of federal 
coal (Criticism of proposed leasing regulation), 6:19714 
(USGS-OFR—79-1142) 
LEAVES 
Gamma Spectroscopy 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Radionuclide Kinetics 
Contamination of air by lead-210 and polonium-210 in 
territories with high natural radioactivity, 6:20900 (CONF- 
780422—(Vol.1)) 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Sensitivity 
Retardation of senescence in red clover leaf discs by a new 
antiozonant, N-[2-(2-oxo-2-imidazolidinyl)ethy]]-N’- 
phenylurea, 6:21049 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
Pair Production 
Dilepton signature in e* e~—-HI" 1-, 6:21231 
LEUCINE 
Labelling 
Use of immobilized glutamate dehydrogenase to synthesize 
'SN-labeled L-amino acids, 6:20661 
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LEUKEMOGENESIS 
Cell Differentiation 
Down regulation of specific binding of [20-*H]phorbol 12,13- 
dibutyrate and phorbol ester-induced differentiation of 
human promyelocytic leukemia cells, 6:21057 
LEVEL INDICATORS 
Design 
Capacitance-level/density monitor for fluidized-bed combustor 
(Patent), 6:20739 
Performance 
Bias identification in PWR pressurizer instrumentation using 
the generalized liklihood-ratio technique, 6:20195 (CONF- 
810605—1) 
LICHENS 
Radionuclide Kinetics 
Radiochemical and radioecological studies of natural and 
artificial alpha-emitting radionuclides, 6:21012 (CONF- 
780422—(Vol.1)) 
LI-DRIFTED GE DETECTORS 
Comparative Evaluations 
Intercomparison experiment at NRE III, 6:20781 (CONF- 
780422—(Vol.2)) 
LIGHT 
See VISIBLE RADIATION 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS 
Conversion of the city of Sunnyvale streetlighting system to 
sodium vapor. Volume II. Appendix comments, 6:20443 
LIGNIN 
Acid Hydrolysis 
Utilization of agricultural wastes for production of ethanol. 
Progress report, October 1979-May 1980, 6:19962 
(DOE/ER/10021—T1) 
LIGNITE 
Cleaning 
Western subbituminous coals and lignites. Final report, 6:19730 
(EPRI-CS— 1768) 
Desulfurization 
Chlorination process for coal desulfurization, 6:19694 
Drying 
Western subbituminous coals and lignites. Final report, 6:19730 
(EPRI-CS—1768) 
Fuel Cycle 
Assessment of natural radionuclides in the coal fuel cycle, 
6:19708 (CONF-780422—(Vol.2)) 
Molecular Structure 
Kinetics and mechanisms of hydroliquefaction and 
hydrogasification of lignite, 6:19637 (DOE/ET/10618—T2) 
Specifications 
Western subbituminous coals and lignites. Final report, 6:19730 
(EPRI-CS—1768) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
Beam Injection 
SLAC collider injector, RF-drive synchronization and trigger 
electronics, and 15-AMP thermionic-gun development, 
6:20759 (SLAC-PUB—2686) 
RF Systems 
SLAC collider injector, RF-drive synchronization and trigger 
electronics, and 15-AMP thermionic-gun development, 
6:20759 (SLAC-PUB—2686) 
LINEAR PROGRAMMING 
Iterative Methods 
Krylov subspace methods for solving large unsymmetric linear 
systems, 6:21310 (DOE/ER/02383—T3) 
LINEAR Z PINCH DEVICES 
Lasers 
Laser-initiated, gas-embedded Z Pinch: experiment and 
computation, 6:21369 
Plasma Instability 
Experimental study of finite Larmor radius effects in a linear 
Z-pinch, 6:21397 
LINERS 
Materials Testing 
Chemical erosion of graphite in a plasma environment, 6:21434 
(SAND—81-0803) 


LITHIUM 
Emission Spectroscopy 


LINUS REACTORS 
LINUS CT fusion reactor based on axisymmetric implosion of 
tangentially-injected liquid metal, 6:21411 (LA—8700-C) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPOSOMES 
Oxidation 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
Photosensitivity 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress report, October 1, 1980-September 30, 
1981, 6:21114 (DOE/EV/02217—38) 
LIQUEFACTION 
See also COAL LIQUEFACTION 
Bench-Scale Experiments 
Bench-scale research in biomass liquefaction in support of the 
Albany, Oregon experimental facility, 6:19987 (PNL-SA— 
9430) 
LIQUEFIED NATURAL GAS 
Imports 
Implications of the US-Algerian liquefied natural gas price 
dispute and LNG imports, 6:19799 (EMD—81-34) 
Prices 
Implications of the US-Algerian liquefied natural gas price 
dispute and LNG imports, 6:19799 (EMD—81-34) 
LIQUEFIED PETROLEUM GASES 
Terminal Facilities 
LPG policy paper, 6:19778 (DOE-tr—245) 
Transport 
LPG policy paper, 6:19778 (DOE-tr—245) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID PENETRANT INSPECTION 
Particles 
Residual contaminants in dye-penetrant testing, 6:20724 (Y— 
2230) 
Performance 
Residual contaminants in dye-penetrant testing, 6:20724 (Y— 
2230) 
LIQUID PHASE METHANATION PROCESS 
Catalysts 
Liquid-phase methanation/shift process development. First 
quarterly progress report, September 1-November 30, 1980, 
6:19652 (DOE/MC/14384—T1) 
LIQUID SCINTILLATORS 
New liquid scintillators for fiber-optic applications, 6:20783 
(LA-UR—81-1364) 
LIQUID WASTES 
See also WASTE WATER 
Toxic Materials 
Toxicity of leachates: comparison of extraction procedure 
extracts and landfill leachates, 6:21003 (ORNL/TM—7563) 
LIQUID-METAL MHD GENERATORS 
End Effects 
Analytical study of end effects in liquid metal MHD 
generators, 6:20373 
LITHIUM 
Abundance 
Revision of the meteorite based cosmic abundance of boron, 
6:21147 
Activation Analysis 
Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 
Emission Spectroscopy 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 





LITHIUM 
Emission Spectroscopy 


Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Reserves 

Preliminary estimate of the manufacturing cost for 
lithium/metal sulfide cells for stationary and mobile 
applications, 6:20278 (ANL—79-59) 

Solvent Extraction 

Metal ion complexation by ionic crown ethers. Progress report, 

6:20617 (DOE/ER/10604—1) 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
LITHIUM 6 
Weak Neutral Currents 
Charged-particle research, 6:21257 (ANL—80-94) 
LITHIUM 6 TARGET 
Helium 3 Reactions 
Charged-particle research, 6:21257 (ANL—80-94) 
Proton Reactions 
Charged-particle research, 6:21257 (ANL—80-94) 
LITHIUM COMPOUNDS 
Phase Diagrams 
LizCrO,-CaCrO, binary phase diagram, 6:20605 
LITHIUM FLUORIDES 
Comparative Evaluations 

Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 

Solubility 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
X-Ray Spectra 
Sine C settings for x-ray spectrometers, 6:20565 
LITHIUM HYDRIDES 
Electronegativity 

MCSCF pseudopotential calculations for the alkali hydrides 

and their anions, 6:21197 
Electronic Structure 

MCSCF pseudopotential calculations for the alkali hydrides 

and their anions, 6:21197 
LITHIUM IONS 
Recombination 

Evaluation of dielectric recombination rate, 6:21160 

(DOE/ET/53035—T1) 
LITHIUM-SULFUR BATTERIES 
Cost 

Preliminary estimate of the manufacturing cost for 
lithium/metal sulfide cells for stationary and mobile 
applications, 6:20278 (ANL—79-59) 

Fabrication 

Preliminary estimate of the manufacturing cost for 
lithium/metal sulfide cells for stationary and mobile 
applications, 6:20278 (ANL—79-59) 

Materials 

Preliminary estimate of the manufacturing cost for 
lithium/metal sulfide cells for stationary and mobile 
applications, 6:20278 (ANL—79-59) 

LIVER 
Radiation Dose Distributions 

Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 

Radiation Doses 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
Radionuclide Kinetics 
Two new rodent models for actinide toxicity studies (757 Pu, 
*41 Am), 6:21106 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
Air Cleaning Systems 

Development of an emergency air-cleaning system for liquid- 

metal reactors, 6:20208 (HEDL—6859) 
Engineered Safety Systems 

Development of an emergency air-cleaning system for liquid- 

metal reactors, 6:20208 (HEDL—6859) 
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Fuel Pellets 

Measuring homogeneity of ceramic nuclear fuels, 6:20210 

(HEDL-SA—2177) 
Fuel Pins 

Fuel fabrication instrumentation and control system overview, 

6:20211 (HEDL-SA—2268-FP) 
Primary Coolant Circuits 

Classification of clamp-induced stresses in thin-walled pipe, 

6:20207 (CONF-810625—3) 
Reactor Materials 

Corrosion product release into sodium from austenitic stainless 

steel, 6:20209 (HEDL-SA—2173) 
Reactor Vessels 

Apparatus for sealing a rotatable shield plug in a liquid metal 

nuclear reactor (Patent), 6:20217 
Spent Fuel Casks 

Steady natural convection heat transfer experiments in a 
horizontal annulus for the United States Spent Fuel Shipping 
Cask Technology Program, 6:20213 (SAND—80-1057) 

LNG 
See LIQUEFIED NATURAL GAS 
LOAD ANALYSIS 

New directions in load forecasting with emphasis on time-of- 

use analysis, 6:20337 (EPRI-EA—1729-SR) 
Computerized Simulation 

Forecasting load-duration curves through simulation of hourly 

loads, 6:20339 (EPRI-EA—1729-SR) 
Data Analysis 

Load-forecasting data sources and reliability: a rural electric 

cooperative perspective, 6:20329 (EPRI-EA—1729-SR) 
Energy Conservation 

Impact of residential-conservation program on hourly load 

forecasts, 6:20340 (EPRI-EA—1729-SR) 
Energy Models 

Dynamic method for evaluating Union Electric’s hourly 
demands, 6:20338 (EPRI-EA—1729-SR) 

Effect of energy-efficiency standards and a phantom load on a 
utility (Middle South Utilities/Arkansas P and L 
econometric model), 6:20342 (EPRI-EA—1729-SR) 

Regression Analysis 

Efficient estimation of forecasting models, 6:20341 (EPRI- 

EA—1729-SR) 
Research Programs 

Use of a synthetic load-curve-estimation technique as an 

alternative to load research, 6:20343 (EPRI-EA—1729-SR) 
LOAD MANAGEMENT 
Cost Benefit Analysis 

Electric Utility Rate Design Study: cost-benefit analysis of 

load-management options, 6:20345 (NP—25382) 
Demonstration Programs 

Discussion series on PURPA related topics: load management, 

6:20327 (DOE/RG/00335—04) 
Economic Analysis 

Potential for load management in selected industries. Summary 

report, 6:20344 (EPRI-EA—1821-SY) 
Feasibility Studies 

Potential for load management in selected industries. Summary 

report, 6:20344 (EPRI-EA—1821-SY) 
LOCAL FALLOUT 
Sampling 

Use of lead-210 and polonium-210 as tracers of atmospheric 

processes, 6:20825 (CONF-780422—(Vol.1)) 
Tracer Techniques 

Use of lead-210 and polonium-210 as tracers of atmospheric 

processes, 6:20825 (CONF-780422—(Vol.1)) 
LOCALITY 
Comparative Evaluations 

Modification of the natural radionuclide distribution by some 
human activities in Canada, 6:20914 (CONF-780422— 
(Vol.2)) 

Natural radiation measurements and interpretation of their 
results in terms of dose to population, 6:20774 (CONF- 
780422—(Vol.2)) 

LOFRECO PROCESS 

Investigation of the Geokinetics horizontal in situ oil-shale- 
retorting process. Fourth annual report, 1980, 6:19810 
(DOE/LC/10787—73) 
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LOFT REACTOR 
Reactor Protection Systems 
Advanced digital PWR plant protection system based on 
optimal estimation theory, 6:20231 (EGG—2097) 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LOGIC CIRCUITS 
Test Facilities 
Implementation of field programmable logic arrays. Final 
report, 6:20727 (BDX—613-2583) 
LOSS CONE INSTABILITY 
Stabilization 
Drift-cyclotron loss-cone instability in the presence of the 
external wave fields, 6:21394 
LOSS OF COOLANT 
Heat Transfer 
TRAC-PD2 analysis of FLECHT experiments (PWR), 6:20259 
(LA-UR—80-3309) 
Hydraulics 
TRAC-PD2 analysis of FLECHT experiments (PWR), 6:20259 
(LA-UR—80-3309) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 
Strategic Petroleum Reserve 
Strategic Petroleum Reserve Phase III development: Texoma 
and Seaway group salt domes (West Hackberry and Bryan 
Mound expansion, Big Hill development), Cameron Parish, 
Louisiana, and Brazoria and Jefferson Counties, Texas. Draft 
supplement to final environmental impact statement, 6:19775 
(DOE/EIS—0075) 
Wind Power 
Wind energy resource atlas. Volume 7. The south central 
region, 6:20120 (PNL—3195-WERA-7) 
LOW BTU GAS 
Chemical Composition 
Environmental implications of small fixed-bed gasifiers for 
industry, 6:19678 (ORNL/TM—7361) 
LOW-HEAD HYDROELECTRIC POWER PLANTS 
Capitalized Cost 
Green Mountain Power Corporation Bolton Falls 
hydroelectric redevelopment. First annual report, 6:19934 
(DOE/RA/23212—T1) 
Design 
Project design criteria manual: Upper Mechanicville 
Hydroelectric Redevelopment Project, 6:19938 (DOE/RA— 
12117) 
Turlock Lake Powerhouse. Turlock Irrigation District design 
report and operations manual, 6:19939 (DOE/RA/23215—2) 
Economic Analysis 


Hydropower computerized reconnaissance package version 2.0, 


6:19941 (DOE/ID/01570—T18) 
Economics 
Manual for development of small scale hydroelectric projects 
by public entities, 6:19935 (DOE/CE/04934—45) 
Feasibility Studies 


Hydropower computerized reconnaissance package version 2.0, 


6:19941 (DOE/ID/01570—T18) 
Manual for development of small scale hydroelectric projects 
by public entities, 6:19935 (DOE/CE/04934—45) 
Licensing 
Manual for development of small scale hydroelectric projects 
by public entities. 6:19935 (DOE/CE/04934—45) 
Operation 
Turlock Lake Powerhouse. Turlock Irrigation District design 
report and operations manual, 6:19939 (DOE/RA/23215—2) 
Planning 
Green Mountain Power Corporation Bolton Falls 
hydroelectric redevelopment. First annual report, 6:19934 
(DOE/RA/23212—T1) 
Power Potential 


Hydropower computerized reconnaissance package version 2.0, 


6:19941 (DOE/ID/01570—T18) 
Manual for development of small scale hydroelectric projects 
by public entities, 6:19935 (DOE/CE/04934—45) 


LUNGS 
Radiation Doses 


Standards 
Project design criteria manual: Upper Mechanicville 
Hydroelectric Redevelopment Project, 6:19938 (DOE/RA— 
12117) 
LOW-LEVEL RADIOACTIVE WASTES 
Containers 
Proposed design requirements for high-integrity containers 
used to store, transport, and dispose of high-specific-activity, 
low-level radioactive wastes from Three Mile Island Unit II, 
6:20687 (SAND—81-0567) 
Environmental Transport 
Computerized methodology for evaluating the long-range 
radiological impact of shallow-land burial, 6:19900 (CONF- 
810462—1) 
Radionuclide Migration 
Low-level waste research and development program, 6:20926 
(ORNL—5700) 
Research Programs 
Earth sciences, 6:20927 (ORNL—S5700) 
Transport 
Proposed design requirements for high-integrity containers 
used to store, transport, and dispose of high-specific-activity, 
low-level radioactive wastes from Three Mile Island Unit II, 
6:20687 (SAND—81-0567) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also LUBRICATING OILS 
Performance Testing 
High-temperature seals and lubricants for geothermal rock bits. 
Final report, 6:20119 (SAND—81-7076) 
LUBRICATING OILS 
See also WASTE OILS 
Coking 
Predictive test method for coking and fouling tendency of used 
lubricating oil, 6:19774 
Combustion 
Environmental, resource conservation, and economic aspects 
of used oil recycling, 6:19771 (DOE/BETC/RI—80/11) 
Evaluation 
Joint conference on measurements and standards for recycled 
oil/systems performance and durability, 6:19772 (NBS-SP— 
584) 
Field Tests 
Field test of re-refined automotive engine oil in RCMP 
vehicles, 6:19773 
Fouling 
Predictive test method for coking and fouling tendency of used 
lubricating oil, 6:19774 
Meetings 
Joint conference on measurements and standards for recycled 
oil/systems performance and durability, 6:19772 (NBS-SP— 
584) 
Recycling 
Environmental, resource conservation, and economic aspects 
of used oil recycling, 6:19771 (DOE/BETC/RI—80/11) 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNG CLEARANCE 
Correlations 
Physiological responses of mild pulmonary impaired subjects 
while using a demand respirator during rest and work, 
6:20693 
iLUNGS 
Biochemistry 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Pathological Changes 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Radiation Doses 
Distribution of ambient radon and radon daughters in 
residential buildings in the New Jersey-New York area, 
6:21091 (CONF-780422—(Vol.2)) 
Emanating power of Radon-222 measured in building 
materials, 6:20912 (CONF-780422—(Vol.2)) 





LUNGS 
Radiation Doses 


Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 

Retention Functions 

Age-, sex-, and weight-dependent dose patterns due to inhaled 

natural radionuclides, 6:21086 (CONF-780422—(Vol.2)) 
LURGI PROCESS 
Comparative Evaluations 

Preliminary economic analysis of new gasification processes, 

6:19753 
LURGI SLAGGING PROCESS 
Pollution Control 

Wastewater and sludge control-technology options for synfuels 

industries, 6:21000 (ANL/ES—115(Vol.1)) 
Waste Water 

Wastewater and sludge control-technology options for synfuels 

industries, 6:21000 (ANL/ES—115(Vol.1)) 
LUTETIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
LUTETIUM 158 
Energy Levels 
Nuclear data sheets for A 158, 6:21275 
Energy-Level Transitions 
Nuclear data sheets for A = 158, 6:21275 
LUTETIUM 176 
Energy Levels 

Low-energy structure studies of odd-odd deformed nuclei and 
the coriolis and residual interactions, 6:21273 (UCRL— 
15333) 

LUTETIUM BASE ALLOYS 
Crystal Field 
Linear temperature dependence of the electric-quadrupole 
interaction at '*'Ta impurities in lutetium, 6:20477 
LUTETIUM PHOSPHATES 
Zeeman Effect 
Optical spectra and Zeeman effect for Er** in LuPO, and 
HfSiO,, 6:21165 
LUTETIUM SULFIDES 
Crystal Structure 
Crystal structure of LusS,: a new population wave structure, 
6:20597 
Evaporation 
Crystal structure of LusS,: a new population wave structure, 
6:20597 
LWBR TYPE REACTORS 
Fuel Cans 

Development and control of the process for the manufacture 
of zircaloy-4 tubing for LWBR fuel rods, 6:20214 (WAPD- 
TM—1289) 

Reactor Cores 

Forces in bolted joints: analysis methods and test results 
utilized for nuclear core applications (LWBR Development 
Program), 6:20215 (WAPD-TM—1349) 

Monte Carlo analysis of Pu-H2O and UO»-PuO.-H2O critical 
assemblies with ENDF/B-IV data, 6:20216 (WAPD-TM— 
1480) 
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LYMPH NODES 
Radiation Doses 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
LYMPHOCYTES 
Colony Formation 
Quantitative assay for mutation in diploid human lymphoblasts 
using microtiter plates, 6:21052 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYSINE 
Uptake 
Amino acid transport into cultured tobacco cells. I. Lysine 
transport, 6:21050 
Amino acid transport into cultured tobacco cells. II. Effect of 
calcium, 6:21051 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Optical Properties 

Data base for analysis of compositional characteristics of coal 
seams and macerals. Quarterly technical progress report, 
November-January 1981, 6:19713 (DOE/PC/30013—T1) 

MACHINE PARTS 
Design 
Self-aligning lathe chuck jaws (Patent), 6:20695 
MAGMA SYSTEMS 
Well Drilling 

Drilling, instrumentation and sampling consideration for 
geoscience studies of magma-hydrothermal regimes, 6:20118 
(SAND—81-0800) 

MAGNESIUM 
Activation Analysis 

Albany 1°x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Cosmic Nuclei 
Isotopic anomalies in the galactic cosmic-ray source, 6:21150 
Diffusion 

Zns3P»2 as an improved semiconductor for photovoltaic solar 
cells. Eighth quarterly report, June 1, 1980-August 31, 1980, 
6:20004 (SERI/PR—8062-1-T7) 

Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 

6:20841 (EML—390(App.)) 
Nutritional Deficiency 

Restoration of normal appearance, growth behavior, and 
calcium content to transformed 3T3 cells by magnesium 
deprivation, 6:21059 

Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
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MAGNESIUM COMPOUNDS 
Crystallization 
Crystallization of glasses in the Mg-Si-O-N system, 6:20512 
(LBL—11759) 
Electronic Structure 
Syntheses and electronic structures of decamethylmetallocenes, 
6:20584 (LBL—12556) 
Synthesis 
Syntheses and electronic structures of decamethylmetallocenes, 
6:20584 (LBL—12556) 
MAGNESIUM FLUORIDES 
Solubility 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
MAGNESIUM OXIDES 
See also SPINELS 
Comparative Evaluations 
Dessicant materials screening for backfill in a salt repository, 
6:19869 (ONWI—214) 
MAGNESIUM SULFATES 
Activation Analysis 
Potassium-argon and neutron activation analysis studies of 
polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
Isotope Dating 
Potassium-argon and neutron activation analysis studies of 
polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
MAGNET COILS 
Mechanical Properties 
Measured mechanical properties of superconducting-coil 
materials and their influence on coil prestress, 6:20757 
(LBL—12438) 
MAGNETIC COILS . 
See MAGNET COILS 
MAGNETIC FIELD CONFIGURATIONS 
Analytical Solution 
Establishment of magnetic coordinates for a given magnetic 
field, 6:21432 (PPPI.—1775) 
MAGNETIC FIELD REVERSAL 
Presentation material: field reversal (Compact tori), 6:21401 
(CONF-801119—(Exc.)) 
MAGNETIC FIELDS 
See also MAGNETIC FIELD REVERSAL 
Biological Effects 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Ion Beam Injection 
Propagation of an intense ion beam transverse to a magnetic 
field, 6:21416 (LA—8700-C) 
MAGNETIC MIRROR CONFIGURATIONS 
Design 
Moving-ring field-reversed mirror prototype reactor, 6:21410 
(LA—8700-C) 
Plasma Instability 
Random gapped wall stabilization for travelling mirror 
compressors, 6:21321 (LA—8700-C) 
MAGNETIC MONOPOLES 
Symmetry 
Mirror symmetry and exact multimonopole solutions, 6:21247 
MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE 
Vortex Flow 
Further determination of the characteristics of magnetospheric 
plasma vortices with Isee 1 and 2, 6:21158 
MAGNETOTAIL 
Magnetic Bays 
Evidence for the tailward retreat of a magnetic neutral line in 
the magnetotail during substorm recovery, 6:21155 
Magnetic Fields 
Evidence for the tailward retreat of a magnetic neutral line in 
the magnetotail during substorm recovery, 6:21155 


MAIZE 
Nitrogen Fixation 
Selection and breeding of corn to enhance associative bacterial 
nitrogen fixation, 6:21076 (DOE/ER/10717—1) 
Plant Breeding 
Selection and breeding of corn to enhance associative bacterial 
nitrogen fixation, 6:21076 (DOE/ER/10717—1) 
MAJORANA THEORY 
Mass Formulae 
Neutrino mass in the SO(10) grand unified gauge model, 
6:21244 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 


See also RABBITS 
RODENTS 


Morphological Changes 

Analysis of toluene toxicity and atmospheric dispersion from 
an organic Rankine Bottoming Cycle System. Final report, 
6:20846 (IDO—10091) 

Mortality 

Analysis of toluene toxicity and atmospheric dispersion from 
an organic Rankine Bottoming Cycle System. Final report, 
6:20846 (IDO—10091) 

Population Dynamics 

Effects of mowing of highway rights-of-way on small 

mammals, 6:20980 (EPRI-WS—78-141) 
Reproductive Disorders 

Brief description of research papers accepted for publication 

during 1980. Annual report, 6:21103 (UR—3490-2010) 
MAN 
Dosimetry 

Methodologies for calculating the radiation dose to man from 

environmental releases of tritium, 6:21107 
MANGANESE 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Atmospheric Chemistry 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Materials Recovery 

Chemical development of the Calsinter process for recovering 

resource materials from fly ash, 6:19706 (ORNL/TM—7613) 
Metabolism 

Trachelomonas hispida var. coronata (Euglenophyceae). III. 

Envelope elemental composition and mineralization, 6:21075 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 

Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 

Solubility 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
MANGANESE 54 
Monitoring 

Radionuclides and trace metals in surface air. Appendix C, 

6:20873 (EML—390(App.)) 





MANGANESE 54 
Removal 


Removal 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422-—(Vol.1)) 
Trace Amounts 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
MANGANESE COMPOUNDS 
Electronic Structure 


Syntheses and electronic structures of decamethylmetallocenes, 


6:20584 (LBL—12556) 
Synthesis 
Syntheses and electronic structures of decamethylmetallocenes, 
6:20584 (LBL— 12556) 
MANGANESE FLUORIDES 
Binding Energy 
d-orbital directed photoemission from manganese fluoride 
single crystals using AlIK/sub a/ radiation, 6:20613 
Photoemission 
d-orbital directed photoemission from manganese fluoride 
single crystals using AlK/sub a/ radiation, 6:20613 
MANGANESE OXIDES 
Toxicity 
Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
MANOMETERS 
See PRESSURE GAGES 
MANPOWER 
Availability 
Construction labor assessment for coal gasification plant 
Murphy Hill, Alabama, 6:19683 (TVA/OECD/ED—81/4) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANY-BODY PROBLEM 


See also THREE-BODY PROBLEM 
Hamiltonians 
Interior dynamics in the unified connected reaction theory of 


Polyzou and Redish, 6:21253 
Wave Functions 
Multi-cluster, n-particle generalization of the three-particle 
Faddeev wavefunction equations, 6:21309 
MAPLES 
Gasification 


Development of hydroconversion of biomass to synthetic fuels. 


Technical progress report, October 1-December 31, 1980, 
6:19957 (DOE/CS/83004—2) 
MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL 
Systems Analysis 
Subseabed-disposal program: systems-analysis program plan, 
6:19887 (SAND—80-2640) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARSHALL ISLANDS 
Radiation Monitoring 
Radionuclide concentrations and dose assessment of cistern 
water and groundwater at the Marshall Islands, 6:21022 
(UCRL—52853(Pt.2)) 
Water Reservoirs 
Radionuclide concentrations and dose assessment of cistern 
water and groundwater at the Marshall Islands, 6:21022 
(UCRL—52853(Pt.2)) 
MARSHES 
Revegetation 
Natural revegetation of tidal freshwater marshes disturbed by 
natural gas pipeline construction in Savannah, Georgia, 
6:20967 (EPRI-WS—78-141) 
MASKS 
See RESPIRATORS 
MASS SPECTROMETERS 
Advanced-safeguards systems development for chemical- 
processing plants. Final report for FY 1980, 6:19910 
(ENICO— 1079) 
Sensitivity 
I. Thermal emission resin bead mass spectrometric two- 
filament arrangement evaluation - A.82. II. The rapid bulk 


resin bead method of sample preparation for mass analysis of 
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plutonium and uranium in spent reactor fuel - A.56, 6:20566 
(ORNL/TM—7834) 
MASS TRANSFER 
Fourier Analysis 
Analysis of an upstream weighted collocation approximation to 
the transport equation, 6:21313 
MASSACHUSETTS 
Geochemical Surveys 
Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MASTER METERING 
Financial Incentives 
Consumers without a direct economic incentive to conserve 
energy, 6:20406 
MATERIALS 
See also BUILDING MATERIALS 
FIBERGLASS 
PHASE CHANGE MATERIALS 
POROUS MATERIALS 
Mechanical Tests 
Specimen-test machine coupling and its implications for plastic- 
deformation models, 6:20723 (SAND—80-1840C) 
Technology Assessment 
Our economic development and the science of materials, 
6:20433 (JPRS—77853) 
Tensile Properties 
Specimen-test machine coupling and its implications for plastic- 
deformation models, 6:20723 (SAND—80-1840C) 
MATERIALS RECOVERY 
Feasibility Studies 
Potential for energy recovery from municipal solid waste in 
the Duck and Elk Rivers area, 6:20442 (TVA/OP/EDT— 
81/14) 
MATHEMATICAL MODELS 
See also ATOMIC MODELS 


FLOW MODELS 
MOLECULAR MODELS 


Comparative Evaluations 
Determinants of radon flux from complex media: virgin and 
reclaimed lands in Florida phosphate region, 6:20920 
(CONF-780422—(Vol.2)) 
Results from the Savannah River Laboratory model validation 
workshop, 6:20871 (DP-MS—80-70) 
Search for long-distance migration of subsurface radon, 
6:20891 (CONF-780422—(Vol.1)) 
Validation 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site. Interim report, 6:20842 (EPRI-EA— 
1788) 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site, 6:20843 (EPRI-EA—1788-SY) 
Validation of annual average air concentration predictions 
from the AIRDOS-EPA computer code, 6:20869 (CONF- 
810462—2) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEAT 
Availability 
Assessment of secondary crop residues. Final report, 6:20017 
(SERI/TR—98175-2) 
MEAT INDUSTRY 
Waste Product Utilization 
Assessment of secondary crop residues. Final report, 6:20017 
(SERI/TR—98175-2) 
MEDICINES 
See DRUGS 
MEDITERRANEAN SEA 
Comparative Evaluations 
Radiochemical and radioecological studies of natural and 
artificial alpha-emitting radionuclides, 6:21012 (CONF- 
780422—(Vol.1)) 
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MEMBRANE TRANSPORT 
Biological Models 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
MEMORY DEVICES 
See also THIN FILM STORAGE DEVICES 
Bank switched memory interface for an image processor, 
6:21406 (KMSF-U— 1026) 
MERCURY 
Abundance 
Baca geothermal demonstration project baseline ecosystem 
studies of cooling tower emission effects, 6:20110 
(DOE/ET/27163—6) 
Survey of helium in soils and soil gases and mercury in soils at 
Roosevelt Hot Springs Known Geothermal Resource Area, 
Utah, 6:20107 (USGS-OFR—80-613) 
Atom-Atom Collisions 
Determination of the Na—Hg repulsive potential between 0.5 
and 3 eV from the inversion of differential cross section 
data, 6:21168 
Optical Modes 
High-efficiency four-wave sum and difference mixing in Hg 
vapor, 6:20542 
Toxicity 
Plant growth and trace-element uptake on acidic coal refuse 
amended with lime or fly ash, 6:21118 
MERCURY COMPOUNDS 
Precipitation 
Evaporation of iodine-containing off-gas scrubber solution 
(Patent), 6:19898 
MERCURY ISOTOPES 
Alpha Decay 
Systematics of nuclear level properties in the lead region, 
6:21278 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
M4-Transitions 
Systematics of nuclear level properties in the lead region, 
6:21278 
Magnetic Dipole Moments 
Systematics of nuclear level properties in the lead region, 
6:21278 
MERCURY NITRATES 
Oxidation 
Evaporation of iodine-containing off-gas scrubber solution 
(Patent), 6:19898 
MESON RESONANCES 
See also BARYONIUM 
CHARMED MESON RESONANCES 
D RESONANCES 
D-1865 RESONANCES 
K-1420 RESONANCES 
K-1775 RESONANCES 
K-892 RESONANCES 
PSI-3105 RESONANCES 
PSI-3695 RESONANCES 
RHO-765 RESONANCES 
Particle Production 
Evidence for I = 1 (A:) and I = 0 (H) axial-vector resonances 
in charge exchange, 6:21218 
MESSENGER-RNA 
Structural Chemical Analysis 
Amino acid sequence of the gene 0.3 protein of bacteriophage 
T7 and nucleotide sequence of its mRNA, 6:21058 
METABOLISM 
Biological Models 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
METAL INDUSTRY 
Energy Conservation 
Assessment of selected conservation measures for high- 
temperature process industries, 6:20425 (DOE/CS/40015— 
T3) 
Energy Consumption 
Energy and technological situation of ferrous metallurgy from 
the plant's viewpoint, 6:20432 (JPRS—77853) 
Technological and energy situation of the ferrous metallurgy, 
6:20431 (JPRS—77853) 


METHANATION 
Inhibition 


Load Management 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Power Demand 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Waste Heat Utilization 
Energy and technological situation of ferrous metallurgy from 
the plant’s viewpoint, 6:20432 (JPRS—77853) 
Waste Product Utilization 
Chemical production from industrial by-product gases. Final 
report, 6:20430 (PNL—3753) 
METALS 
See also TRANSITION ELEMENTS 
Chemical Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Comparative Evaluations 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Compression Strength 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Ductility 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Permeability 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Poisoning 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Sintering 
Impurity effects on the kinetics of sintering of metal powders. 
Final report, 6:20469 (UCRL—15337) 
Sorptive Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Tensile Properties 
Investigation of stretch formability of sheet metals, 6:20479 
(SAND—81-6007) 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Conductivity 
Repository sealing: evaluations of materials research objectives 
anc requirements, 6:19868 (ONWI—108) 
Thermal Diffusivity 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Expansion 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Toxicity 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Uptake 
Plant growth and trace-element uptake on acidic coal refuse 
amended with lime or fly ash, 6:21118 
METAMORPHIC ROCKS 
See also SHALES 
Well Logging 
Borehole geophysics in igneous and metamorphic rocks, 
6:21141 
METEOROLOGY 
See also WEATHER 
Evaluation 
Meteorological influences on atmospheric radioactivity and its 
effects on the electrical environment, 6:20854 (CONF- 
780422—(Vol.1)) 
Monitoring 
ASCOT data from the 1979 field-measurement program in 
Anderson Creek Valley, California, 6:20826 (UCID— 18874) 
METHANATION 
Catalysts 
Direct catalytic methanation of raw synthesis gas, 6:19693 
Inhibition 
Influence of corrinoid antagonists on methanogen metabolism, 
6:21072 








METHANE 
Inhibition 


METHANE 
Biosynthesis 
Evaluation of methane production from wet stillage and the 
nutritional value of the residue. Final report, 6:19930 
(SERI/TR—09076-1) 
Gas from biomass: the GRI program, 6:20020 
Correlation Functions 
X-ray diffraction study and models of liquid methane at 92 K, 
6:20534 
Energy Source Development 
Methane drainage with horizontal boreholes in advance of 
longwall mining: an analysis. Final report, 6:19722 
(DOE/MC/16444—T1) 
Gas Flow 
Methane modeling: predicting the inflow of methane gas into 
coal mines. Quarterly technical progress report, January 2, 
1981-March 31, 1981, 6:19723 (DOE/PC/30123—T1) 
Oxidation 
Final report on the combustion modeling project, 6:20666 
(UCID— 18867) 
Photoelectron Spectroscopy 
Theoretical calculation of shakeup intensities using Xa—SW 
wave functions, 6:21179 
Photoionization 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Recovery 
Landfill gas recovery in Baltimore City, 6:19931 
(DOE/IR/05106—T32) 
Structure Factors 
X-ray diffraction study and models of liquid methane at 92 K, 
6:20534 
X-Ray Diffraction 
X-ray diffraction study and models of liquid methane at 92 K, 
6:20534 
METHANOGENIC BACTERIA 
Metabolism 
Influence of corrinoid antagonists on methanogen metabolism, 
6:21072 
METHANOL 
Auger Electron Spectroscopy 
Electron spectroscopy of condensed multilayers: line shape 
changes due to beam damage and excitation mode, 6:20657 
Chemical Radiation Effects 
Electron spectroscopy of condensed multilayers: line shape 
changes due to beam damage and excitation mode, 6:20657 
Combustion Properties 
Demonstration of dissociated methanol as an automotive fuel: 
system performance, 6:20452 (SERI/TP-—731-1178) 
Electron Transfer 
Rate constants for the combination of trichloromethy! radicals 
and the electron-transfer reaction between hydroxymethyl 
radicals and carbon tetrachloride in solution, 6:20635 
Oxidation 
Final report on the combustion modeling project, 6:20666 
(UCID—18867) 
Photoelectron Spectroscopy 
Electron spectroscopy of condensed multilayers: line shape 
changes due to beam damage and excitation mode, 6:20657 
Photolysis 
Rate constants for the combination of trichloromethy! radicals 
and the electron-transfer reaction between hydroxymethy] 
radicals and carbon tetrachloride in solution, 6:20635 
Production 
Chemical production from industrial by-product gases. Final 
report, 6:20430 (PNL—3753) 
Raman Spectra 
Role of self-phase modulation in stimulated Raman scattering 
from more than one mode, 6:21201 
METHANOL FUELS 
Fuel Substitution 
Use of alcohol in farming applications: alternative fuels 
utilization program, 6:20451 (DOE/CE/50025—1) 
METHIONINE 
Labelling 
Use of immobilized glutamate dehydrogenase to synthesize 
'SN-labeled L-amino acids, 6:20661 
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METHOXYBENZENE 
See ANISOLE 
METHYL ETHER 
Evaluation 
Methy] aryl ethers from coal liquids as gasoline extenders and 
octane improvers, 6:20450 (DOE/CE/50022—1) 
Performance 
Methy] aryl ethers from coal liquids as gasoline extenders and 
octane improvers, 6:20450 (DOE/CE/50022—1) 
METHYL PHENYL KETONE 
See ACETOPHENONE 
METHYLBENZENE 
See TOLUENE 
METHYLMERCURY 
Toxicity 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
MFTF DEVICES 
Control Systems 
Organization of graphic controls for a state of the art human 
interface, 6:21441 (UCRL—84452) 
Design 
Design of a stable tandem mirror with thermal barriers and A- 
cells (MFTF-B), 6:21439 (UCRL—84023) 
Plasma Confinement 
Central cell confinement in MFTF-B, 6:21352 (UCRL—85830) 
Reviews 
Moment of truth nears for fusion power, 6:21454 
Seismic Surveys 
Seismic analysis of the mirror fusion test facility shielding 
vault, 6:21436 (UCRL—15351) 
MHD CHANNELS 
Anodes 
Electron-induced reaction rates in the immediate vicinity of 
anodes, 6:20378 
Boundary Layers 
High magnetic field MHD generator program. Quarterly 
report, October 1-December 31, 1980, 6:20360 
(DOE/ET/15611—T1) 
Electric Currents 
Three-dimensional current calculations for diagonal wall and 
Faraday MHD channels using a modified finite difference 
method, 6:20371 
Electric Discharges 
Electron-induced reaction rates in the immediate vicinity of 
anodes, 6:20378 
MHD GENERATOR AEDC 
Performance 
Description, performance and preliminary Faraday power 
production results of the HPDE facility, 6:20364 
MHD GENERATOR CFFF 
Superconducting Magnets 
Design and construction of a large superconducting MHD 
magnet for the Coal-Fired Flow Facility at the University of 
Tennessee Space Institute, 6:20367 
MHD GENERATOR ETF 
Design 
Engineerin test facility design definition, 6:20375 
MHD GENERATOR U-25 
Operation 
Superconducting magnet system operating experiences for U- 
25B MHD facility runs | to 7, 6:20369 
Superconducting Magnets 
Superconducting magnet system operating experiences for U- 
25B MHD facility runs 1 to 7, 6:20369 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
DISK MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 


MHD GENERATOR AEDC 
MHD GENERATOR U-25 


Anodes 
Electron-induced reaction rates in the immediate vicinity of 
anodes. 6:20378 
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Meetings 

Seventh international conference on MHD electrical power 
generation, 6:20363 

Seventh international conference on MHD electrical power 
generation, 6:20365 

Plasma Diagnostics 

Comparative measurements of electron and positive ion 
concentrations in combustion plasmas with application to the 
effect of phosphorus negative ions on plasma conductivity, 
6:20380 

MHD atomic processes: potassium line-shape studies, 6:20362 
(SAND—81-0489C) 

Plasma Instability 

High magnetic field MHD generator program. Quarterly 
report, October 1-December 31, 1980, 6:20360 
(DOE/ET/15611—T1) 

Superconducting Magnets 

High magnetic field MHD generator program. Quarterly 
report, October 1-December 31, 1980, 6:20360 
(DOE/ET/15611—T1) 

US Department of Energy national program of magnet 
technology development for MHD, 6:20368 

MHD HIGH PERFORMANCE DEMONSTRATION EXP. 
See MHD GENERATOR AEDC 
MHD POWER PLANTS 
See also MHD GENERATOR ETF 
Air Heaters 

MHD air heater development technology. Technical progress 
report, July 1-September 30, 1980, 6:20359 
(DOE/ET/15602—T3) 

Cost 
Disk MHD generator study, 6:20361 (DOE/NASA/0139—1) 
Design 

Optimized utility integration of a 500 MWt MHD power train, 
6:20376 

Results from study of potential early commercial MHD power 
plants and from recent ETF design work, 6:20374 

Feasibility Studies 

MHD systems evaluation and requirements, 6:20377 
Parametric Analysis 

Disk MHD generator study, 6:20361 (DOE/NASA/0139—1) 
Superconducting Magnets 

CASK concept for commercial demonstration plant MHD 
superconducting magnets, 6:20366 

MICE 
Reliability 

Application of fission track detectors to californium-252 

neutron dosimetry in tissue near the radiation source, 6:21287 
MICELLAR SYSTEMS 
Chemical Reaction Kinetics 

Stochastic approach to the theory of intramicellar kinetics. III. 

The homogeneous system limit, 6:20585 
Photochemical Reactions 
Stochastic approach to the theory of intramicellar kinetics. III. 
The homogeneous system limit, 6:20585 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBIAL EOR 
Reviews 

Microbiological aspects of oil production, 6:19758 

(DOE/ER/10682—2) 
MICROEMULSION FLOODING 
Demonstration Programs 

Commercial scale demonstration enhanced oil recovery by 
micellar-polymer flood. Annual report, October 1979- 
September 1980, 6:19761 (DOE/ET/13077—49) 

El Dorado micellar-polymer demonstration project. Sixth 
annual report. September 1979-August 1980, 6:19760 
(DOE/ET/13070—63) 

Research Programs 

Development of improved mobility control agents for 
surfactant/polymer flooding. Second annual report, October 
1, 1979-September 30, 1980, 6:19757 (DOE/BC/00047— 13) 

MICROSOMES 
Oxidation 

Membrane lipid peroxidation: propagation and inhibition by 

antioxidants, 6:21042 (UR—3490-1952) 


MIGRATION 
Correlations 
Lead-210 in the atmosphere, 6:20864 (CONF-780422—(Vol.1)) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
Failures 
Investigation into the failure of tank track pads: technical 
report for FY-79 and FY-80, 6:20689 (UCID—19035) 
MILK 
Gamma Spectroscopy 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Radionuclide Migration 
Radiostrontium in milk and tap water. Appendix D, 6:20923 
(EML—390(App.)) 
Sampling 
Radium-226 levels in Italian drinking waters and foods, 6:20909 
(CONF-780422—(Vol.1)) 
MILL TAILINGS 
See also ORE PROCESSING 
Environmental Impacts 
Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
Radiation Flux 
Uranium mill tailings piles as sources of atmospheric Radon- 
222, 6:20915 (CONF-780422—(Vol.2)) 
Risk Assessment 
Uranium mill tailings and radon, 6:19908 (SAND—80- 
2142(Rev.)) 
MINE HAULAGE 
Automation 
Advances in underground coal mine transportation, 6:19725 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL CYCLING 
Progress report to Atomic Energy Commission, January 1, 
1970-March 31, 1971, 6:21023 (DOE/SF/00034—T8) 
MINERAL OIL 
See LUBRICANTS 
MINERAL SPRINGS 
Comparative Evaluations 
Results of a national survey on natural radioactivity in Italy, 
6:21085 (CONF-780422—(Vol.2)) 
MINERAL WOOL 
Compacting 
Effect of vibrations on the density of loose-fill insulations, 
6:20410 (ORNL/Sub—7715/3) 
Density 
Effect of vibrations on the density of loose-fill insulations, 
6:20410 (ORNL/Sub—7715/3) 
Impact Shock 
Effect of vibrations on the density of loose-fill insulations, 
6:20410 (ORNL/Sub—7715/3) 
MINERALS 
See also APATITES 
BAUXITE 
CLAYS 
DOLOMITE 
EPIDOTES 
FELDSPARS 
GARNETS 
HEMATITE 
SILICA 
SPINELS 
Chemical Analysis 
Data base for analysis of compositional characteristics of coal 
seams and macerals. Quarterly technical progress report, 
November-January 1981, 6:19713 (DOE/PC/30013—T1) 
Chemical Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Comparative Evaluations 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Compression Strength 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 








MINERALS 
Crystal Structure 


Crystal Structure 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Ductility 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Geochemistry 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Isotope Dating 
Potassium-argon and neutron activation analysis studies of 
polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
Permeability 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Phase Diagrams 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Radiation Effects 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Sorptive Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Tensile Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Conductivity 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Diffusivity 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Expansion 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
MINES 


See also COAL MINES 
URANIUM MINES 


Comparative Evaluations 
Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 
Results of a national survey on natural radioactivity in Italy, 
6:21085 (CONF-780422—(Vol.2)) 
Land Reclamation 
Radiological evaluation of structures constructed on 
phosphate-related land, 6:20913 (CONF-780422—(Vol.2)) 
Radiation Monitoring 
Radiological evaluation of structures constructed on 
phosphate-related land, 6:20913 (CONF-780422—(Vol.2)) 
MINING EQUIPMENT 
See also CONTINUOUS MINERS 
HEADING MACHINES 


Diesel Engines 
Diesel exhaust emissions from engines for use in underground 
mines, 6:19717 (DOE/BETC/RI—80/6) 
Evaluation 
Moving baseline for evaluation of advanced coal-extraction 
systems, 6:19720 (DOE/ET/12548—5) 
Forecasting 
Moving baseline for evaluation of advanced coal-extraction 
systems, 6:19720 (DOE/ET/12548—5) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIS TRANSISTORS 
Carrier Density 
Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 2. February 1, 
1980-April 30, 1980, 6:19970 (DOE/ET/23107—T3) 
Electrical Properties 
Theoretical models of efficiency for polycrystalline thin film 


solar cells. Final report, September 1, 1979-January 31, 1981, 


6:19972 (DOE/ET/23107—TS) 
Mathematical Models 
Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 1, September 1. 
1979-January 31, 1980, 6:19969 (DOE/ET/23107—T2) 
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Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 2, February 1, 
1980-April 30, 1980, 6:19970 (DOE/ET/23107—T3) 

MISSOURI 
Power Demand 

Dynamic method for evaluating Union Electric’s hourly 

demands, 6:20338 (EPRI-EA—1729-SR) 
Wind Power 

Wind energy resource atlas. Volume 7. The south central 

region, 6:20120 (PNL—3195-WERA-7) 
MIXING 
Altitude 

Variation of vertical atmospheric stability by means of radon 
measurements and of sodar monitoring, 6:20822 (CONF- 
780422—(Vol.1)) 

MIXTURES 
See also SLURRIES 
Equations of State 

Equations of state for strongly nonideal fluid mixtures: 
application of ihe local-composition concept, 6:21206 
(LBL—12239) 

MOBILE REACTORS 
(Designed to be movable while in operation.) 
See also SPACE POWER REACTORS 
Weapons 

Rotating-bed reactor as a power source for EM gun 

applications, 6:20218 (BNL—29350) 
MOBILITY 
Control 

Development of improved mobility control agents for 
surfactant/polymer flooding. Second annual report, October 
1, 1979-September 30, 1980, 6:19757 (DOE/BC/00047—13) 

E] Dorado micellar-polymer demonstration project. Sixth 
annual report, September 1979-August 1980, 6:19760 
(DOE/ET/13070—63) 

MODELS (ATOMIC) 

See ATOMIC MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MOISTURE 

See also WATER 

Evaluation 

Commercial waste and spent fuel packaging program. 
Quarterly report, January-March 1981, 6:19850 
(DOE/NV/10061—6) 

Techniques and principles for mapping of integrated radon 
emanation within the earth, 6:20890 (CONF-780422— 
(Vol.1)) 

TLD measurements and model calculations of environmental 
radiation exposure rates, 6:20770 (CONF-780422—(Vol.2)) 

Mathematical Models 

TLD measurements and model calculations of environmental 

radiation exposure rates, 6:20770 (CONF-780422—(Vol.2)) 
MOLECULAR MODELS 
Computerized Simulation 

High resolution color raster computer animation of space 

filling molecular models, 6:21163 (UCRL—85547) 
Electronic Structure 

Quadratically convergent MCSCF scheme using Fock 

operators, 6:21171 
Images 
High resolution color raster computer animation of space 
filling molecular models, 6:21163 (UCRL—85547) 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULES 
Light Scattering 

Circular intensity differential scattering of light by helical 
structures. III. A general polarizability tensor and anomalous 
scattering, 6:21295 

Orientation 

General theory of the spectroscopic properties of partially 

ordered ensembles. I]. Two-vector problems, 6:21164 
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Spectroscopy 
General theory of the spectroscopic properties of partially 
ordered ensembles. II. Two-vector problems, 6:21164 
MOLTEN SALT COAL GASIFICATION PROCESS 
Catalysts 
Studies of molten-salt-catalysed coal gasification, 6:19642 
(DOE/ET/13382—T1) 
Comparative Evaluations 
Preliminary economic analysis of new gasification processes, 
6:19753 
Economic Analysis 
Preliminary economic analysis of new gasification processes, 
6:19753 
MOLYBDENUM 
Activation Analysis 
Albany 1°x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 
Catalytic Effects 
Studies of supported metal catalysts. Progress report, 
September 1, 1980-August 31, 1981, 6:20581 
(DOE/ER/10485—T1) 
Crystallization 
Microstructure examination and peak crystallization activation 
energy of MS-11A molybdenum sealing glass-ceramic, 
6:20511 (GEPP-TIS—533) 
Emission Spectra 
Fluorescence spectrum of Mo» in argon and krypton matrices, 
6:21166 
Fluorescence 
Fluorescence spectrum of Moz in argon and krypton matrices, 
6:21166 
Microstructure 
Microstructure examination and peak crystallization activation 
energy of MS-11A molybdenum sealing glass-ceramic, 
6:20511 (GEPP-TIS—533) 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
Surface Contamination 
Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
MOLYBDENUM COMPOUNDS 
Deposition 
Optical and structural properties of black molybdenum 
photothermal converter layers deposited by the pyrolysis of 
Mo(CO)¢, 6:20481 
Mechanical Properties 
Optical and structural properties of black molybdenum 
photothermal converter layers deposited by the pyrolysis of 
Mo(CO)g, 6:20481 
Optical Properties 
Optical and structural properties of black molybdenum 
photothermal converter layers deposited by the pyrolysis of 
Mo(CO)g, 6:20481 
MOLYBDENUM IONS 
Energy-Leveil Transitions 
3p® 3d5-3p® 3d° transitions in Sr XIII, Y XIV, Zr XV, Nb 
XVI. and Mo XVII, 6:20570 
4s°4p%—4s4p' and 4s*4p*—4s"fp*5s transitions in Y VII, Zr 
VIII. Nb IX, and MoX, 6:20478 
MONAZITES 
Crystal Structure 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Geochemistry 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Phase Diagrams 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Radiation Effects 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 


MUNICIPAL WASTES 
Pyrolysis 


MONEL 
Brazing 
Auger electron spectroscopy applied to braze wettability, 
6:20466 (RFP—3202) 
MONOCHROMATIC RADIATION 
Radiosensitivity Effects 
Photoreactivation of ICR 2A frog cells after exposure to 
monochromatic ultraviolet radiation in the 252-313 nm 
range, 6:21109 
MONOCHROMATORS 
Comparative Evaluations 
Evaluation of focusing monochromators for an EXAFS 
spectrometer, 6:20797 
MONOSACCHARIDES 
See also ERYTHRITOL 
Structural Chemical Analysis 
a-L-xylopyranose: a neutron diffraction refinement, 6:20633 
1,2-O-Isopropylidene-D-glucofuranose, 6:20634 
MONTANA 
Coal Deposits 
Coal drilling during 1978 in Big Horn, Daniels, Dawson, 
Musselshell, Richland, Roosevelt, Rosebud, Valley, and 
Yellowstone Counties, Montana, 6:19715 (USGS-OFR—80- 
267) 
Geochemical Surveys 
Dillon quadrangle, Montana and Idaho, 6:19836 (GJQ— 
007(81)) 
Radiometric Surveys 
Dillon quadrangle, Montana and Idaho, 6:19836 (GJQ— 
007(81)) 
MONTMORILLONITE 
Sorptive Properties 
Adsorption of Sr(II) on clay minerals: effects of salt 
concentration, loading and pH, 6:20598 
MORTALITY 
Mathematical Models 
Empirical methodology for estimating entrainment losses at 
power plants sited on estuaries, 6:20164 
MOTTELSON-NILSSON MODEL 
See NILSSON-MOTTELSON MODEL 
MULE DEER 
See DEER 
MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTIPHASE FLOW 
Finite Difference Method 
Three-phase fluid flow in porous media, 6:21126 
(DOE/BETC/IC—80/4) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Calorific Value 
Potential for energy recovery from municipal solid waste in 
the Duck and Elk Rivers area, 6:20442 (TVA/OP/EDT— 
81/14) 
Combustion 
Energy utilization: municipal waste incineration. Final report, 
6:20438 (DOE/CS/40400—T1) 
Energy Recovery 
Potential for energy recovery from municipal solid waste in 
the Duck and Elk Rivers area, 6:20442 (TVA/OP/EDT— 
81/14) 
Inventories 
Potential for energy recovery from municipal solid waste in 
the Duck and Elk Rivers area, 6:20442 (TVA/OP/EDT— 
81/14) 
Materials Recovery 
Potential for energy recovery from municipal solid waste in 
the Duck and Elk Rivers area, 6:20442 (TVA/OP/EDT— 
81/14) 
Pyrolysis 
Experimental investigation into fast pyrolysis of biomass using 
an entrained flow reactor, 6:20000 (SERI/CP—622-1096) 
Pyrolysis experiments at China Lake using a tubular entrained 
flow reactor, 6:19999 (SERI/CP—622-1096) 








MUON DETECTION 
Pyrolysis 


MUON DETECTION 
Nal Detectors 
Intelligent trigger processor for the crystal box, 6:20782 (LA- 
UR—81-1323) 
MUONIC ATOMS 
X-Ray Spectra 
Negative muon capture in noble gas mixtures, 6:21203 
MUONS 
Pair Production 
Recent results of Mark J: physics with high energy electron— 
positron colliding beams, 6:21228 
Yield of prompt like-sign dimuons from neutrino interactions, 
6:21213 
MUTAGEN SCREENING 
Tradescantia 
Monitoring ambient air for mutagenicity using the higher plant 
Tradescantia, 6:21112 (BNL—29359) 
MUTAGENESIS 
Monitoring 
Monitoring ambient air for mutagenicity using the higher plant 
Tradescantia, 6:21112 (BNL—29359) 
MWD SYSTEMS 
(Measurements While Drilling Systems.) 
Programming 
OMSI Pascal-1 for ROM applications, 6:21468 (EGG—1183- 
4203) 
MX DEVICES 
See MFTF DEVICES 


NAI DETECTORS 
Comparative Evaluations 
Intercomparison experiment at NRE III, 6:20781 (CONF- 
780422—(Vol.2)) 
Construction 
Measurement of environmental radiations with a scintillation 
spectrometer equipped with a spherical Nal(T]) scintillator, 
6:20765 (CONF-780422—(Vol.2)) 
Contamination 
Radioactive contamination of natural and artificial materials, 
6:20904 (CONF-780422—(Vol.1)) 
Design 
Measurement of environmental radiations with a scintillation 
spectrometer equipped with a spherical Nal(T]) scintillator, 
6:20765 (CONF-780422—(Vol.2)) 
Performance 
Intelligent trigger processor for the crystal box, 6:20782 (LA- 
UR—81-1323) 
Sensitivity 
Radioactive contamination of natural and artificial materials, 
6:20904 (CONF-780422—(Vol.1)) 
NAPHTHA 
Production 
New applications of commercial technology in the COGAS 
process, 6:19689 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Availability 
First International Gas Research Conference, 6:19782 
Enhanced Recovery 
List of BETC publications, October 1977-December 1980, 
6:21486 (DOE/BETC/SP—81/3) 
Fuel Consumption 
End-use approach and attendant data base for energy 
forecasting in the commercial sector: application to 


California, 6:20304 (EPRI-EA—1729-SR) 
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Government Policies 
Public policy towards natural gas research, development and 
demonstration: some reflections on competing 
considerations, 6:19801 
Meetings 
First International Gas Research Conference, 6:19782 
Recovery 
Devonian shale, 6:19797 
Research Programs 
GRI’s R and D planning and future priorities, 6:19803 
Resource Conservation 
First International Gas Research Conference, 6:19782 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Energy Demand 
Actions needed to increase Federal onshore oil and gas 
exploration and development, 6:20308 (EMD—81-40) 
Exploration 
Actions needed to increase Federal onshore oil and gas 
exploration and development, 6:20308 (EMD—81-40) 
Upper Cretaceous and Lower Tertiary stratigraphy and natural 
gas potential of the greater Green River Basin of Wyoming, 
6:19783 (DOE/BC/10003—20) 
Land Leasing 
Actions needed to increase Federal onshore oil and gas 
exploration and development, 6:20308 (EMD—81-40) 
Leases 
Information externalities and the structure of the US petroleum 
exploration industry, 6:20310 
Physical Properties 
Sonic and electrical properties of partially saturated tight gas 
sands. Quarterly report, February 1, 1981-March 31, 1981 
(No data), 6:19784 (DOE/BC/10498—1) 
Resource Assessment 
Resource appraisal of undiscovered oil and gas resources in the 
William O. Douglas Arctic Wildlife Range, 6:19756 (USGS- 
OFR—80-916) 
NATURAL GAS WELLS 
Maps 
Gas and oil production and shows from upper Devonian 
Shales stratigraphically higher than base of Pipe Creek 
member of Java Formation, 6:19798 (METC/EGSP—31) 
NATURAL RADIOACTIVITY 
(For unspecified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
Atmospheric Chemistry 
Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 
Biological Accumulation 
Migration of heavy natural radionuclides in a humid climatic 
zone, 6:20907 (CONF-780422—(Vol.1)) 
Comparative Evaluations 
Population doses from natural radionuclides due to certain 
aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Data Analysis 
Lognormal analysis of naturally occurring radionuclides in soil 
and vegetation of the Hanford area, 6:20910 (CONF- 
780422—(Vol.1)) 
Environmental Effects 
Meteorological influences on atmospheric radioactivity and its 
effects on the electrical environment, 6:20854 (CONF- 
780422—(Vol.1)) 
Environmental Exposure Pathway 
Redistribution of natural radioactive elements resulting from 
animal and plant life activity in regions with high 
radioactivity, 6:20908 (CONF-780422—(Vol.1)) 
Evaluation 
Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 
Role of natural radiation environment in earth sciences, 
6:20820 (CONF-780422—(Vol.1)) 
Summary of an informal meeting on radon in buildings, 
6:20868 (CONF-780422—(Vol.2)) 
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Frequency Analysis 

Distribution of natural radioactive isotope concentrations and 
emanation factors measured on concrete and brick samples 
produced in Hungary, 6:21095 (CONF-780422—(Vol.2)) 

Gamma Detection 

Gamma-ray measurements in an area of high natural 

radioactivity, 6:20766 (CONF-780422—(Vol.2)) 
Lung Clearance 

Age-, sex-, and weight-dependent dose patterns due to inhaled 

natural radionuclides, 6:21086 (CONF-780422—(Vol.2)) 
Radiation Monitoring 

Measurement program of natural radiation in France: 
description and preliminary results, 6:20775 (CONF- 
780422—(Vol.2)) 

Natural radiation in Japan, 6:20773 (CONF-780422—(Vol.2)) 

Natural radiation measurements and interpretation of their 
results in terms of dose to population, 6:20774 (CONF- 
780422—(Vol.2)) 

Results of a national survey on natural radioactivity in Italy, 
6:21085 (CONF-780422—(Vol.2)) 

Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 

Studies of the absolute measurement of low-level natural 
environmental radiation using the normal-pressure ionization 
chamber, 6:20771 (CONF-780422—(Vol.2)) 

Radionuclide Migration 

Migration of heavy natural radionuclides in a humid climatic 

zone, 6:20907 (CONF-780422—(Vol.1)) 
Thermoluminescent Dosimetry 

Natural radiation environment III, 6:21082 (CONF-780422— 

(Vol.2)) 
Tracer Techniques 

Use of natural radioactive tracers for the determination of 
vertical exchanges in the planetary boundary layer, 6:20821 
(CONF-780422—(Vol.1)) 

NAVIER-STOKES EQUATIONS 
Numerical Solution 
ICM: an Integrated Compartment Method for numerically 
solving partial differential equations, 6:21311 (ORNL—5684) 
NEGATIVE IONS 
See ANIONS 
NEOCLASSICAL TRANSPORT THEORY 
Neoclassical transport of impurtities in tokamak plasmas, 
6:21342 (ORNL/TM—7588) 
NEODYMIUM 
Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
NEODYMIUM BORIDES 
Electron Emission 

Contribution to the theory of high-temperature vaporization 
and electron emission: Application to neodymium hexaboride 
and lanthanum hexaboride, 6:20520 

Evaporation 

Contribution to the theory of high-temperature vaporization 
and electron emission: Application to neodymium hexaboride 
and lanthanum hexaboride, 6:20520 

NEODYMIUM FLUORIDES 
Solubility 

Durability of beryllium fluoride glasses in water: comparison 

with other glasses and crystals, 6:20611 
NEODYMIUM IONS 
Fluorescence 
Nd* fluorescence quantum-efficiency measurements with 
photoacoustics, 6:20541 
NEON 
Cosmic Nuclei 
Isotopic anomalies in the galactic cosmic-ray source, 6:21150 
Muonic Atoms 
Negative muon capture in noble gas mixtures, 6:21203 
Photolysis 

Infrared photodissociation of van der Waals molecules 

containing ethylene, 6:21176 


NEUTRON REACTIONS 
Elastic Scattering 


Predissociation 
Infrared photodissociation of van der Waals molecules 
containing ethylene, 6:21176 
NEON IONS 
Radiation Chemistry 
Radiation chemistry of high-energy carbon, neon, and argon 
ions: integral yields from ferrous sulfate solutions, 6:21071 
NEOPLASMS 
Radiotherapy 
Physics of cancer therapy with negative pions, 6:21064 
NEPTUNIUM 242 
Beta-Minus Decay 
Identification and decay of new high-spin isomer: 5.5-min 
242Np, 6:21280 
Isomeric Transitions 
Identification and decay of new high-spin isomer: 5.5-min 
*42Np, 6:21280 
NETHERLANDS 
Government Policies 
LPG policy paper, 6:19778 (DOE-tr—245) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRINO-NUCLEON INTERACTIONS 
Charged-Current Interactions 
Yield of prompt like-sign dimuons from neutrino interactions, 
6:21213 
NEUTRINOS 
Mass 
Neutrino mass in the SO(10) model without right-handed 
heavy neutral leptons, 6:21236 
Mass Formulae 
Neutrino mass in the SO(10) grand unified gauge model, 
6:21244 
Rest Mass 
Masses of neutrinos in unification gauge theories and neutrino- 
antineutrino oscillations, 6:21237 
NEUTRON DETECTORS 
See also BF} COUNTERS 
Performance Testing 
Test and evaluation of the dual-range coincidence counter at 
the Savannah River Plant, 6:19911 (LA—8803-MS) 
NEUTRON DOSIMETRY 
Computer Calculations 
Iterative nonlinear unfolding code: TWOGO, 6:20196 
(DOE/EML—391) 
Dielectric Track Detectors 
Application of fission track detectors to californium-252 
neutron dosimetry in tissue near the radiation source, 6:21287 
Dose Rates 
Application of fission track detectors to californium-252 
neutron dosimetry in tissue near the radiation source, 6:21287 
NEUTRON FLUX 
Geographical Variations 
Anomalous atmospheric attenuation of cosmic-ray-produced 
neutrons near the earth’s surface, 6:20866 (CONF-780422— 
(Vol.2)) 
NEUTRON REACTIONS 
Capture 
Absolute measurement of neutron cross sections. Progress 
report, 6:21270 (DOE/ER/02025—4) 
Enhanced primary dipole transitions in the °° Y(n,g) reaction, 
6:21267 
Nuclear-structure studies via neutron interactions. Progress 
report, July 1, 1980-June 30, 1981, 6:21261 
(DOE/ER/10710—1) 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 
Charge-Exchange Reactions 
Cross-section measurement for the **Cr(n,p)*?V reaction near 
threshold, 6:21265 
Identification and decay of new high-spin isomer: 5.5-min 
*42Np, 6:21280 
Compound-Nucleus Reactions 
Measurement of cross sections for the “Cu(n,a)®Co reaction 
from threshold to 10 MeV, 6:21266 
Elastic Scattering 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 








NEUTRON REACTIONS 
Elastic Scattering 


States in "*C from s/sub T/ and s/sub el/(q) for *C+n: 
Measurement, R-matrix analysis, and model calculations, 
6:21258 

Fast Fission 

Absolute measurement of neutron cross sections. Progress 

report, 6:21270 (DOE/ER/02025—4) 
Fission 

Some spectroscopic properties of fine structures observed near 

the **' Pa(n,f) fission threshold, 6:21281 
Secondary Emission 

Report to the DOE nuclear data committee, 6:21285 (UCID— 

18987) 
NEVADA 
Geochemical Surveys 

Beowawe Geothermal Area evaluation program. Final report, 
6:20104 (DOE/ET/27101—1) 

Geothermal reservoir assessment case study: Northern Dixie 
Valley, Nevada, 6:20103 (DOE/ET/27006—1) 

Geological Surveys 

Geothermal reservoir assessment case study: Northern Dixie 

Valley, Nevada, 6:20103 (DOE/ET/27006—1) 
Geology 

Preliminary survey of tuff distribution in Esmeralda, Nye, and 

Lincoln Counties, Nevada, 6:21128 (SAND—79-1539) 
Geophysical Surveys 

Geothermal reservoir assessment case study: Northern Dixie 

Valley, Nevada, 6:20103 (DOE/ET/27006—1) 
Geothermal Exploration 

Beowawe Geothermal Area evaluation program. Final report, 
6:20104 (DOE/ET/27101—1) 

Geothermal reservoir assessment case study: Northern Dixie 
Valley, Nevada, 6:20103 (DOE/ET/27006—1) 

Geothermal Resources 

Geothermal reservoir assessment case study: Northern Dixie 

Valley, Nevada, 6:20103 (DOE/ET/27006—1) 
Hydrology 

Geothermal reservoir assessment case study: Northern Dixie 

Valley, Nevada, 6:20103 (DOE/ET/27006—1) 
Self-Potential Surveys 

Beowawe Geotherma! Area evaluation program. Final report, 

6:20104 (DOE/ET/27101—1) 
Temperature Surveys 

Beowawe Geothermal Area evaluation program. Final report, 

6:20104 (DOE/ET/27101—1) 
Wind Power 

Wind Energy Siting Methodology Windfield Model 
Verification Program. II. Nevada Test Site data set. Interim 
report, 15 June 1979-15 February 1980, 6:20125 
(DOE/ET/20280—80/2) 

NEVADA TEST SITE 
Baseline Ecology 

Ecological background relevant to proposed liquefied gaseous 
fuels test site development at Frenchman Flat, Nevada, 
6:20994 (UCID— 18921) 

Boreholes 

Results of exploratory drill hole UE7nS East-Central Yucca 

Flat, Nevada Test Site, 6:21131 (UCID—18979) 
Decontamination 

Decontamination at the Nevada Test Site, 6:20682 (GEND— 
002) 

Radiation Protection 

Operation TINDERBOX. Onsite radiological safety 
report.October 1979-September 1980, 6:20870 
(DOE/NV /00410—63) 

NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW HAMPSHIRE 
Geochemical Surveys 

Albany 1° x 2° NTMS area Connecticut. New Hampshire. 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program. 
hydrogeochemical and stream sediment reconnaissance. 
6:19819 (DPST—79-146-10S) 

Lake Champlain 1° x 2° NTMS area New York. Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program. hydrogeochemical 
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and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 
NEW MEXICO 
Geology 

Geologic data for borehole ERDA-9, Eddy County, New 
Mexico, 6:19895 (USGS-OFR—8 1-469) 

Geologic data for borehole ERDA-6, Eddy County, New 
Mexico, 6:19894 (USGS-OFR—8 1-468) 

Geothermal Exploration 

Geothermal studies at Kirtland Air Force Base, Albuquerque, 

New Mexico, 6:20106 (SAND—81-0852) 
Gravity Surveys 

Complete Bouguer gravity anomaly map of the Socorro 1° x 2° 

quadrangle, New Mexico, 6:21135 (LA—8679-MAP) 
Wind Power 
Wind energy resource atlas. Volume 8. The southern Rocky 
Mountain region, 6:20121 (PNL—3195-WERA-8) 
NEW YORK 
See also NEW YORK CITY 
Electric Power 

Regulator’s perspective on forecasting, 6:20331 (EPRI-EA— 

1729-SR) 
Forests 

Actual and potential effects of acid precipitation on a forest 
ecosystem in the Adirondack Mountains, 6:20888 
(NYSERDA—80-28) 

Geochemical Surveys 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Hydroelectric Power Plants 
Water resources appraisals for hydroelectric licensing. 
Planning status report, 6:19937 (FERC—0081) 
Insolation 
Solar irradiance data for the passive designer, 6:19951 
Power Demand 

Regulator’s perspective on forecasting, 6:20331 (EPRI-EA— 

1729-SR) 
Water Resources 

Water resources appraisals for hydroelectric licensing. 

Planning status report, 6:19937 (FERC—0081) 
NEW YORK CITY 
Radiation Monitoring 

TLD measurements and model calculations of environmental 

radiation exposure rates, 6:20770 (CONF-780422—(Vol.2)) 
NICKEL 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Air Pollution Control 
Control of airborne nickel welding fumes by means of a 
vertical laminar air flow system, 6:20847 (K/RA—102) 
Chemical Reactions 
Desorption kinetics of one- and two-step mechanisms, 6:20610 
Electrochemistry 

Oxygen evolution on Ni/sub x/Fe/sub 3-x/O;, electrodes, 

6:20639 
Mechanical Properties 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 
Microstructure 

Damage analysis and fundamental studies quarterly report. 

6:20465 (PNL-SA—9039) 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 

6:20841 (EML.—390(App.)) 
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Radionuclides and trace metals in surface air. Appendix C, 

6:20873 (EML—390(App.)) 
Neutron Reactions 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 
Photoelectron Spectroscopy 

Normal photoelectron diffraction of c(2 x 2)O(1s)-Ni(001) and 
c(2 x 2)S(2p)-Ni(001),with Fourier-transform analysis, 
6:20473 

Physical Radiation Effects 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 
Proton Reactions 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
Welding 

Control of airborne nickel welding fumes by means of a 

vertical laminar air flow system, 6:20847 (K/RA—102) 
X-Ray Fluorescence Analysis 

Analysis of solders by x-ray fluorescence spectrometry, 6:20563 
(K—2020) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

NICKEL 58 
Expectation Value 
Moment methods with effective nuclear Hamiltonians; 
calculations of radial moments, 6:21263 (IS-T—937) 

NICKEL 60 TARGET 

Oxygen 16 Reactions 

High spin states in “Br, 6:21268 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 

Oxidation 

Initial stages of oxidation of metals and alloys. Progress report, 
May 1, 1980-April 30, 1981, 6:20459 (DOE/ER/10501—2) 

NICKEL BASE ALLOYS 


See also HAYNES 188 ALLOY 
MONEL 


Mechanical Properties 
P/M superalloys for military gas turbine applications, 6:20497 
Microstructure 
Study of solid metal/ceramic reactions. Progress report, March 
17, 1980-January 15, 1981, 6:20506 (DOE/ER/10413—T1) 
Phase Studies 
Study of solid metal/ceramic reactions. Progress report, March 
17, 1980-January 15, 1981, 6:20506 (DOE/ER/10413—T1) 
NICKEL BORIDES 
Hardness 
Non-conventional tungsten-base hard metal, 6:20462 (LA-UR— 
81-722) 
NICKEL CARBIDES 
Hardness 
Non-conventional tungsten-base hard metal, 6:20462 (LA-UR— 
81-722) 
NICKEL COMPLEXES 
Oxidation 
Anion radical oxidation of nickel(II) macrocyclic complexes. 
Pulse radiolysis of (2.12-dimethyl-3,7,11,17- 
tetraazabicyclo[11.3.1]heptadeca-1(17),13,15-triene)nickel(II) 
in sodium bromide solution, 6:20652 
Radiolysis 
Anion radical oxidation of nickel(II) macrocyclic complexes. 
Pulse radiolysis of (2.12-dimethyl-3,7.11,17- 


NIOBIUM 
Mechanical Properties 


tetraazabicyclo[11.3.1]heptadeca-1(17),13,15-triene)nickel(I1) 
in sodium bromide solution, 6:20652 
NICKEL COMPOUNDS 
Chemical Activation 

I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 

Chemical Reactions 

I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 

Electronic Structure 

Syntheses and electronic structures of decamethylmetallocenes, 

6:20584 (LBL—12556) 
Reduction 

I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 

Synthesis 

Syntheses and electronic structures of decamethylmetallocenes, 

6:20584 (LBL— 12556) 
NICKEL-CHROMIUM STEELS 

(Steels containing Ni and Cr; the Cr content is usually 0.5 to 

2.0%, the Ni content is higher.) 
Chemical Composition 

Precipitation hardenable iron-nickel-chromium alloy having 
good swelling resistance and low neutron absorbence 
(Patent), 6:20488 

Physical Radiation Effects 

Precipitation hardenable iron-nickel-chromium alloy having 
good swelling resistance and low neutron absorbence 
(Patent), 6:20488 

NICKEL-IRON BATTERIES 

See IRON-NICKEL BATTERIES 

NICKEL-ZINC BATTERIES 
Design 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20446 (ANL/OEPM—80-14) 

Research, development, and demonstration of nickel-zinc 
batteries for electric-vehicle propulsion. Annual report for 
1980, 6:20447 (ANL/OEPM—80-15) 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20445 (ANL/OEPM—80-13) 

Electrolytes 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20445 (ANL/OEPM—80-13) 

Fabrication 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20446 (ANL/OEPM—80-14) 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20445 (ANL/OEPM—80-13) 

Performance 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20446 (ANL/OEPM—80-14) 

Performance Testing 

Research, development, and demonstration of nickel-zinc 
batteries for electric-vehicle propulsion. Annual report for 
1980, 6:20447 (ANL/OEPM—80-15) 

Research, development, and demonstration of nickel-zinc 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:20445 (ANL/OEPM—80-13) 

NILSSON-MOTTELSON MODEL 
Hamiltonians 

Relationship between the Bohr collective Hamiltonian and the 

interacting-boson model, 6:21282 
NIOBIUM 
Mechanical Properties 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 








Microstructure 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 
Neutron Reactions 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 
Physical Radiation Effects 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 
Proton Reactions 

Damage analysis and fundamental studies quarterly report, 

6:20465 (PNL-SA—9039) 
X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

NIOBIUM 95 
Environmental Transport 
Nuclear program, 6:20925 (ORNL—5700) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
Mechanical Properties 

Microstructure and mechanical properties of 0.1C steel with 

Nb, 6:20463 (LBL—12058) 
Microstructure 

Microstructure and mechanical properties of 0.1C steel with 

Nb, 6:20463 (LBL—12058) 
NIOBIUM BASE ALLOYS 


Josephson Effect 
Josephson effects in ultrashort mean-free-path superconductors, 
6:20475 


NIOBIUM IONS 
Energy-Level Transitions 
3p® 3d§-3p® 3d° transitions in Sr XIII, Y XIV, Zr XV, Nb 
XVI, and Mo XVII, 6:20570 
4s*4p*—4s4p‘ and 4s*4p*—4s*fp?5s transitions in Y VII, Zr 
VIII, Nb IX, and MoX, 6:20478 
Ion-Atom Collisions 
Ionization of rare-gas targets by collisions of fast highly 
charged projectiles, 6:21188 
NITRATES 
Gas Chromatography 
Determination of parts-per-billion concentrations of aqueous 
nitrate by derivatization gas chromatography with electron 
capture detection, 6:20571 
Monitoring 
Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 
Seasonal Variations 
Seasonal patterns of sulfate and nitrate in precipitation in the 
United States, 6:20835 (CONF-810631—2) 
NITRIC ACID 
Chemical Reaction Kinetics 
Rate of reaction of OH with HNOs, 6:20596 
Oxidation 
Evaporation of iodine-containing off-gas scrubber solution 
(Patent), 6:19898 
NITRIC OXIDE 
Aerial Monitoring 
Aircraft measurements of pollutants and meteorological 
parameters during the sulfate regional experiment (SURE) 
program: Research Triangle Institute. Inc., 6:20845 (EPRI- 
EA—1912) 
NITRO COMPOUNDS 
Chemical Reactions 
Electron transfer reactions of the biradicals produced in the 
Norrish type II process, 6:20618 
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NITROGEN 
Biological Effects 
Effect of nitrogen supply on nitrogen content and growth rate 
of juvenile Macrocystis pyrifera (phaeophyta) sporophytes, 
6:21061 
Electron-Molecule Collisions 
Impact-parameter method for electronic excitation of 
molecules by electron impact, 6:21186 
NITROGEN 15 
Photonuclear Reactions 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 
NITROGEN 16 
Beta-Minus Decay 
Charged-particle research, 6:21257 (ANL—80-94) 
NITROGEN COMPOUNDS 
Crystallization 
Crystallization of glasses in the Mg-Si-O-N system, 6:20512 
(LBL—11759) 
NITROGEN DIOXIDE 
Biological Effects 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
Mathematical Models 
Short-term nitrogen dioxide modeling: currently available 
models and the applications and development needed for 
energy assessment, 6:20818 (ANL/EES-TM—132) 
NITROGEN IONS 
Ion-Atom Collisions 
Rotational excitation and radiative lifetimes of N2*, 6:21167 
Rotational States 
Rotational excitation and radiative lifetimes of No*, 6:21167 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 


Absorption Spectroscopy 
Infrared-absorption spectroscopy with color-center lasers. 
Progress report, April 1, 1980-March 31, 1981, 6:20507 
(DOE/ER/10477—2) 
Aerial Monitoring 
Aircraft measurements of pollutants and meteorological 
parameters during the sulfate regional experiment (SURE) 
program: Research Triangle Institute, Inc., 6:20845 (EPRI- 
EA—1912) 
Chemical Reaction Yield 
Kinetics of NO/sub x/formation during early stages of 
pulverized-coal combustion. Second quarterly report, 29 
December 1980-3 April 1981, 6:19748 (DOE/PC/30295—2) 
Mass Spectra 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Photoionization 
Mass spectra and doubly charged ions in photoionization at 
30.4 nm and 58.4 nm, 6:20651 
Standards 
Common sense emissions urged, 6:20883 
NITROMETHANE 
Activation Energy 
Kinetics study of a condensed detonating explosive, 6:20620 
Chemical Reaction Kinetics 
Kinetics study of a condensed detonating explosive, 6:20620 
Detonations 
Numerical simulation of detonation failure in nitromethane, 
6:20808 (SAND—80-2116C) 
Electronic Structure 
Investigation of low-lying electronic states in nitromethane by 
electron-impact spectroscopy, 6:20630 
Performance 
Numerical simulation of detonation failure in nitromethane, 
6:20808 (SAND—80-2116C) 
NITROUS OXIDE 
Absorption Spectra 
Ultraviolet absorption spectrum of nitrous oxide as a function 
of temperature and isotopic substitution, 6:21193 
Isotopic Exchange 
Ultraviolet absorption spectrum of nitrous oxide as a function 
of temperature and isotopic substitution, 6:21193 
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NOBLE GASES 
See RARE GASES 
NORTH ATLANTIC REGION 


See also CONNECTICUT 
MASSACHUSETTS 
NEW HAMPSHIRE 
VERMONT 


Space Heating 
Thermal-storage space heating using off-peak electricity in 
New England: field test and assessment (Conference paper), 
6:20302 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Comparative Evaluations 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
Glaciers 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
NOVAE 
Star Models 
Model for dwarf novae as progenitors of type 1 supernovae, 
6:21149 
N*RESONANCES 
Rest Mass 
Masses and widths of odd-parity N and D resonances, 6:21242 
NRTS-ETR REACTOR 
See ETR REACTOR 
NRU CANADA REACTOR 
See NRU REACTOR 
NRU REACTOR 
Reactor Accidents 
Canadian decontamination experience, 6:20255 (GEND—002) 
NRX REACTOR 
Reactor Accidents 
Canadian decontamination experience, 6:20255 (GEND—002) 
NSLS 
Beam Bending Magnets 
Beam optical properties of the NSLS dipoles, 6:20762 (BNL— 
29341) 
NUCLEAR DATA COLLECTIONS 
1980 recent references (cumulation), 6:21255 
NUCLEAR ENERGY 
Forecasting 
Future of nuclear energy, 6:20262 
Public Opinion 
Public attitudes and information on the nuclear option, 6:20295 
NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
Ground Motion 
Field comparison of the Kistler 303 and the Q-Flex 1100 and 
120 accelerometers, 6:20815 (SAND—81-0784) 
Radioactive Clouds 
Measurements of nitric oxide after a nuclear burst, 6:21156 
Radionuclide Migration 
Laboratory and field studies lated to the radionuclide 
migration project. Progress report, October 1, 1979- 
September 30, 1980 (Cambric site), 6:20814 (LA—8670-PR) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
Decommissioning 
Application of acceptance sampling to the decommissioning of 
nuclear facilities, 6:20658 (PNL-SA—8942) 
Decontamination 
Application of acceptance sampling to the decommissioning of 
nuclear facilities. 6:20658 (PNL-SA—8942) 
Facility decontamination technology workshop, 6:20244 
(GEND—002) 
Environmental Effects 
1980 Environmental monitoring report: US Department of 
Energy Facilities, Grand Junction. Colorado, and 
Monticello, Utah. 6:20922 (DOE/GJ/01664—T2) 
NUCLEAR FRAGMENTS 
Spectroscopy 
Progress in recoil spectrometers for separation of fast-nuclear- 


reaction products, €:20560 (DOE/ER/03069—T2) 


NUCLEAR POWER PLANTS 
Quality Assurance 


NUCLEAR FUELS 
See also FUEL SLURRIES 
Breeding 
Accelerator spallation reactors for breeding of fissile fuel and 
transmuting fission products. Status and prospects, 6:20740 
(BNL—29081) 
Research Programs 
Earth sciences, 6:20927 (ORNL—5700) 
NUCLEAR MATERIALS MANAGEMENT 
Accounting 
Demonstration of near-real-time accounting at the AGNS 
Barnwell Plant, 6:19913 (LA-UR—81-1369) 
Role of materials accounting in integrated safeguards systems 
for reprocessing plants, 6:19912 (LA-UR—81-1368) 
CAMAC System 
Single-component microcomputer network provides data- 
acquisition shelf-monitor system for special nuclear material 
real-time inventory, 6:19916 
Containment 
Role of materials accounting in integrated safeguards systems 
for reprocessing plants, 6:19912 (LA-UR—81-1368) 
Inventories 
Single-component microcomputer network provides data- 
acquisition shelf-monitor system for special nuclear material 
real-time inventory, 6:19916 
Surveillance 
Role of materials accounting in integrated safeguards systems 
for reprocessing plants, 6:19912 (LA-UR—81-1368) 
NUCLEAR PHYSICS 
Experiment Planning 
Proceedings of the workshop on program options in 
intermediate-energy physics. Volume 1. Summary and panel 
reports, 6:21212 (LA—8335-C(Vol.1)) 
Meetings 
Proceedings of the workshop on program options in 
intermediate-energy physics. Volume 1. Summary and panel 
reports, 6:21212 (LA—8335-C(Vol.1)) 
Research Programs 
Final project report, June 1, 1957-January 31, 1981, 6:20749 
(DOE/ER/00535—T1) 
Physics Division annual review, 1 April 1979-31 March 1980, 
6:21254 (ANL—80-94) 
Radioactive decay studies at TRISTAN. Progress report, April 
1, 1980-February 28, 1981, 6:21271 (DOE/ER/10494—T1) 
NUCLEAR POWER PLANTS 
Comparative Evaluations 
Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 
Population doses from natural radionuclides due to certain 
aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Construction 
How to tailor your quality assurance program to fit your needs 
for nuclear balance of plant, 6:20186 
US central station nuclear electric generating units: significant 
milestones (status as of January 1, 1981), 6:20184 
(DOE/NE—0030/1(81)) 
Health Hazards 
Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 
Pipes 
Reaping the benefits from your quality assurance program: 
demonstrating QA cost-benefit relationships, 6:20188 
Quality Assurance 
How to get acceptance of your QA program - from the 
workforce, 6:20187 
How to tailor your QA program to fit your needs: for an R 
and D project, 6:20185 
Re-evaluating your nuclear program needs: avoiding quality 
assurance Overcommitments, 6:20221 
Re-evaluating your nuclear program needs: what records do 
we really need and why, 6:20190 
Reevaluating your nuclear program needs: how to back off on 
over commitments. self imposed, 6:20189 








NUCLEAR POWER PLANTS 
Radiation Monitoring 


Radiation Monitoring 
Energy dependence of thermoluminescent dosimetry in 
environmental monitoring, 6:20769 (CONF-780422—(Vol.2)) 
Reactor Components 
Size effect related to damping caused by water submersion, 
6:20261 (UCRL—80288(Rev. 1)) 
Reactor Operation 
US central station nuclear electric generating units: significant 
milestones (status as of January 1, 1981), 6:20184 
(DOE/NE—0030/1(81)) 
Reactor Sites 
Nuclear site planning to 2025, 6:20229 (ORAU/IEA—80- 
5A(M)) 
Safety Engineering 
Nuclear power-plant safety functions, 6:20265 
NUCLEAR REACTIONS 
Bibliographies 
1980 recent references (cumulation), 6:21255 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEASES 
Enzyme Activity 
Purification and characterization of an apurinic/apyrimidinic 
endonuclease from HeLa cells, 6:21043 
Molecular Weight 
Purification and characterization of an apurinic/apyrimidinic 
endonuclease from HeLa cells, 6:21043 
NUCLEIC ACIDS 
See also DNA 
RNA 
Metabolism 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
NUCLEON ISOBARS 
See N*RESONANCES 
NUCLEON-ANTINUCLEON INTERACTIONS 
See also PROTON-ANTIPROTON INTERACTIONS 
Bound State 
Interaction of nucleons with antinucleons. III. Photon and pion 
emission from bound states, 6:21245 
NUCLEOSIDES 
Chemical Reactions 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV /05888—T1) 
Methylation 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV /05888—T1) 
NUCLEOSOMES 
Chemical Bonds 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV /05888—T1) 
Enzymatic Hydrolysis 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV /05888—T1) 
NUCLEOTIDES 
See also NUCLEOSIDES 
Alkylation 
Impact of energy-related pollutants on chromosome structure. 
Progress report. January 1-December 31. 1980, 6:21040 
(DOE/EV /05888—T1) 
NUTS 
See FASTENERS 
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OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCIDENTAL FLASH PYROLYSIS PROCESS 
Correlations 
Coal hydrogasification process development. Quarterly 
technical progress report, January 1-March 31, 1981, 6:19636 
(DOE/ET/10328—30) 
Mathematical Models 
Coal hydrogasification process development. Quarterly 
technical progress report, January 1-March 31, 1981, 6:19636 
(DOE/ET/10328—30) 
OCEAN THERMAL ENERGY CONVERSION 
Environmental Impacts 
Potential environmental consequences of ocean thermal energy 
conversion (OTEC) plants. A workshop, 6:19956 (CONF- 
800154—) 
Program Management 
OTEC support services. Quarterly technical progress report 
No. 11, 15 November 1980-14 February 1981, 6:20035 
(DOE/ET/21002—T 13) 
Research Programs 
OTEC support services. Quarterly technical progress report 
No. 11, 15 November 1980-14 February 1981, 6:20035 
(DOE/ET/21002—T13) 
OCEAN THERMAL POWER PLANTS 
Offshore Platforms 
Verification test for cold water pipe analysis. Part A. Test 
description, results, and model comparisons, 6:20036 
(JHU/APL-SR—80-2A) 
Verification test for cold water pipe analysis. Part B. Test-data 
response spectra, 6:20037 (JHU/APL-SR—80-2B) 
Verification test for cold water pipe analysis. Part C. 
Directional sea spectra, 6:20038 (JHU/APL-SR—80-2C) 
Pipes 
Lightweight concrete OTEC cold water pipe tests, Phase II. 
Special reports, 6:20039 (JHU/APL-SR—80-5A) 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Verification test for cold water pipe analysis. Part A. Test 
description, results, and model comparisons, 6:20036 
(JHU/APL-SR—80-2A) 
Verification test for cold water pipe analysis. Part B. Test-data 
response spectra, 6:20037 (JHU/APL-SR—80-2B) 
Verification test for cold water pipe analysis. Part C. 
Directional sea spectra, 6:20038 (JHU/APL-SR—80-2C) 
OCEANOGRAPHY 
Progress report to Atomic Energy Commission, January 1, 
1970-March 31, 1971, 6:21023 (DOE/SF/00034—T8) 
OCEANS 
See SEAS 
ODOCOILEUS 
See DEER 
OFFICE BUILDINGS 
Design 
Energy-efficient commercial buildings: the effect of 
environmental systems on architectural form, 6:20414 
Energy Conservation 
Energy-efficient commercial buildings: the effect of 
environmental systems on architectural form, 6:20414 
Solar Space Heating 
Keith Keesecker Office Building. Final technical report, 
6:20048 (DOE/CS/32144—T1) 
OFF-PEAK ENERGY STORAGE 
Electric Batteries 
EPRI roles in battery commercialization. Final report, 6:20279 
(EPRI-EM—1748) 
OHIO 
Magnetic Surveys 
Aerial gamma ray and magnetic survey, Huntington 
quadrangle: Ohio, West Virginia and Kentucky. Final report, 
6:19831 (GJBX—134(81)) 
Radiation Monitoring 
Feed Materials Production Center environmental monitoring 
annual report for 1980, 6:19902 (NLCO—1168) 
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Radiometric Surveys 

Aerial gamma ray and magnetic survey, Huntington 
quadrangle: Ohio, West Virginia and Kentucky. Final report, 
6:19831 (GJBX—134(81)) 

OIL FIELDS 
Radiation Monitoring 

Uranium district of the Texas Gulf Coastal Plain, 6:20917 

(CONF-780422—(Vol.2)) 
OIL FURNACES 
Draft Control Systems 

Study of chimney draft regulation relating to energy 
conservation in oil-burning residential furnaces, 6:20407 
(NCEI—0027) 

Energy Efficiency 

Direct efficiency measurement and characterization of 
residential heating equipment. Annual report, fiscal year 
1979, 6:20396 (BNL—S51242) 

Study of chimney draft regulation relating to energy 
conservation in oil-burning residential furnaces, 6:20407 
(NCEI—0027) 

OIL SANDS 
Bibliographies 

Oil shales and tar sands: a bibliography, 6:19804 (DOE/TIC— 

3367(Suppl.1)) 
In-Situ Processing 

Tar sands program FY80. Annual report, October 1980, 

6:19812 (SAND—81-0213) 
OIL SHALES 


See also BLACK SHALES 
OXY MODIFIED IN-SITU PROCESS 


Bibliographies 

Oil shales and tar sands: a bibliography, 6:19804 (DOE/TIC— 

3367(Suppl.1)) 
Chemical Composition 

Characterization of two core holes from the naval oil shale 

reserve Number 1, 6:19806 (LBL—10809) 
Fischer Assay 

Characterization of two core holes from the naval oil shale 

reserve Number 1, 6:19806 (LBL—10809) 
In-Situ Retorting 
In situ noncombustive microwave processing of oil shale. Final 
report, 6:19809 (DOE/ET/12388—T1) 
Investigation of the Geokinetics horizontal in situ oil-shale- 
retorting process. Fourth annual report, 1980, 6:19810 
(DOE/LC/10787—73) 
Mathematical modeling of modified in situ and aboveground 
oil shale retorting, 6:19813 (UCRL—53119) 
Oil shale program. Nineteenth quarterly report, July 1980- 
September 1980, 6:19811 (SAND—81-0204) 
Organic constituents in process water from the in-situ retorting 
of oil from oil-shale kerogen, 6:19807 (ANL/PAG—5) 
Water mist injection in oil shale retorting (Patent), 6:19814 
Materials Testing 

Oil shale properties by split cylinder method, 6:19815 
Mechanical Properties 

Oil shale properties by split cylinder method, 6:19815 
Mineralogy 

Characterization of two core holes from the naval oil shale 
reserve Number 1, 6:19806 (LBL—10809) 

Pyrolysis 

Coal pyrolysis by hot solids from a fluidized-bed combustor. 
Progress report for the period, July 1, 1980-November 30, 
1980, 6:19675 (FE-MIT—2295T27-9) 

Retorting 

Mathematical modeling of modified in situ and aboveground 

oil shale retorting, 6:19813 (UCRL—53119) 
Toxicity 
Health effects of synfuels technology: a review, 6:21124 
(ANL/ES—111) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Environmental Effects 
Advanced fossil energy program, 6:21002 (ORNL—5700) 
OIL WELLS 
See also PETROLEUM 


Blowouts 

Investigation of March 1980 blowout and fire, lease OCS-G 
2433, High Island block A-368, Gulf of Mexico off the Texas 
coast, 6:19769 (USGS-OFR—80-1278) 

Fires 

Investigation of March 1980 blowout and fire, lease OCS-G 
2433, High Island block A-368, Gulf of Mexico off the Texas 
coast, 6:19769 (USGS-OFR—80-1278) 

Maps 

Gas and oil production and shows from upper Devonian 
Shales stratigraphically higher than base of Pipe Creek 
member of Java Formation, 6:19798 (METC/EGSP—31) 

Microemulsion Flooding 

Commercial scale demonstration enhanced oil recovery by 
micellar-polymer flood. Annual report, October 1979- 
September 1980, 6:19761 (DOE/ET/13077—49) 

Development of improved mobility control agents for 
surfactant/polymer flooding. Second annual report, October 
1, 1979-September 30, 1980, 6:19757 (DOE/BC/00047—13) 

E] Dorado micellar-polymer demonstration project. Sixth 
annual report, September 1979-August 1980, 6:19760 
(DOE/ET/13070—63) 

Pressure Measurement 

E] Dorado micellar-polymer demonstration project. Sixth 
annual report, September 1979-August 1980, 6:19760 
(DOE/ET/13070—63) 

Steam Injection 

Field demonstration of the conventional steam-drive process 
with ancillary materials. First annual report, October 1979- 
October 1980, 6:19762 (DOE/SF/10762—1) 

Multiple string demonstration test for project DEEP STEAM, 
6:19764 (SAND—80-2872) 

Project DEEP STEAM: third meeting of the technical 
advisory panel, Bakersfield, CA, March 1980, 6:19763 
(SAND—80-0335) 

Waterflooding 

Enhanced oil recovery by improved waterflooding. Third 
annual report, October 1979-September 1980, 6:19759 
(DOE/ET/12065—38) 

OILS 
See also FUEL OILS 
SHALE OIL 
WASTE OILS 
Chemical Analysis 

Bench-scale research in biomass liquefaction in support of the 
Albany, Oregon experimental facility, 6:19987 (PNL-SA— 
9430) 

OKLAHOMA 
Geology 

Radiation exposure from radium-226 ingestion, 6:21081 

(CONF-780422—(Vol.1)) 
Wind Power 

Wind energy resource atlas. Volume 7. The south central 

region, 6:20120 (PNL—3195-WERA-7) 
OKLO PHENOMENON 
Radionuclide Migration 
Natural repository analogue program. Progress report, October 
i-December 31, 1980, 6:19863 (LA—8743-PR) 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ONE-DIMENSIONAL CALCULATIONS 
Numerical Solution 

Toward precise solution of one-dimensional velocity inverse 

problems, 6:21467 (DOE/ER/10769—1) 
ONTARIO 
Aerial Surveying 

Radon and radon daughters due to natural uranium 
occurrences in a rural Ontario community. 6:20918 (CONF- 
780422—(Vol.2)) 

OPEC 
(Organization of Petroleum Exporting Countries.) 
Behavior 

Modeling OPEC behavior: economic and political alternatives, 

6:20309 





Prices 
Modeling OPEC behavior: economic and political alternatives, 
6:20309 
OPENINGS 
Fabrication 
Debris-less method and apparatus for forming apertures in 
hollow metallic articles (Patent), 6:20698 
OPTICAL PUMPING 
Frequency Converters 
Amplified spontaneous-emission quantum beats in flash-pumped 
H20 vapor, 6:21292 
ORANGES 
Radionuclide Kinetics 
Transfer of radium from soil to plants in an area of high 
natural radioactivity in Ramsar, Iran, 6:20901 (CONF- 
780422—(Vol.1)) 
ORBITAL SOLAR POWER PLANTS 
Bibliographies 
Bibliography for the Satellite Power System (SPS) Concept 
Development and Evaluation Program, 6:20024 (DOE/ER— 
0098) 
Biological Effects 
Effects on biological systems of reflected light from a satellite 
power system, 6:21121 (DOE/ER—0100) 
Environmental Effects 
Effects on biological systems of reflected light from a satellite 
power system, 6:21121 (DOE/ER—0100) 
Environmental Impacts 
Environmental effects of space systems, 6:20831 (CONF- 
800590—2) 
SPS emissions and comparison with ambient loadings, 6:20832 
(CONF-800590—3) 
Tropospheric effects of satellite power systems, 6:20833 
(CONF-800590—4) 
ORC FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
ORE PROCESSING 
See also MILL TAILINGS 
Solar Process Heat 
Solar repowering/industrial retrofit systems study Gulf Mt. 
Taylor Uranium Mill solar retrofit, 6:20054 (MDC-G—8477) 
OREGON 
Geochemical Surveys 
Preliminary report on the geology of the Lakeview uranium 
area, Lake County, Oregon, 6:19837 (USGS-OFR—80-532) 
Geology 
Preliminary report on the geology of the Lakeview uranium 
area, Lake County, Oregon, 6:19837 (USGS-OFR—80-532) 
Uranium Deposits 
Preliminary report on the geology of the Lakeview uranium 
area, Lake County, Oregon, 6:19837 (USGS-OFR—80-532) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
KETONES 
NUCLEIC ACIDS 
VUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORG 1NIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
Chemical Properties 
Repository sealing: evaluations of materials research objectives 
and requirements. 6:19868 (ONWI— 108) 
Comparative Evaluations 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI— 108) 
Compression Strength 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI-—- 108) 
Ductility 
Repository sealing: evaluations of materials research objectives 
and requirements. 6:19868 (ONWI1— 108) 
Permeability 
Repository sealing: evaluations of materials research objectives 
und requirements, 6:19868 (ONWI— 108) 
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Radiolysis 
Electron spin-lattice relaxation times of transient free radicals, 
6:20653 
Sorptive Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Tensile Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Conductivity 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Diffusivity 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Expansion 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
ORGANIC IODINE COMPOUNDS 
Biological Effects 
Influence of corrinoid antagonists on methanogen metabolism, 
6:21072 
ORGANIC NITROGEN COMPOUNDS 
See also ADENINES 
AMINO ACIDS 
AZOLES 
CHLOROPHYLL 
INDOLES 
NITRO COMPOUNDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
PROTEINS 
PURINES 
PYRAZINES 
PYRAZOLES 
PYRIDINES 
PYRIDINIUM COMPOUNDS 
PYRROLES 
QUINOLINES 
TETRAZOLES 
TRIAZOLES 
TRYPTOPHAN 
URACILS 
Crystal Structure 
Six-coordinate hydrogen: structure of [(Ph3P)2N]* 
[HCo¢(CO);5]~ by single-crystal neutron diffraction analysis, 
6:20607 
Oxidation 
Microbial oxidation of aromatic sulfur and nitrogen containing 
constituents of fossil fuels. Progress report, August 1, 1980- 
April 1, 1981, 6:19767 (DOE/ER/10683—1) 
ORGANIC PHOSPHORUS COMPOUNDS 
See also NUCLEIC ACIDS 
NUCLEOTIDES 
Crystal Structure 
Six-coordinate hydrogen: structure of [(PhsP)2,N]* 
[HCog(CO);5]~ by single-crystal neutron diffraction analysis, 
6:20607 
ORGANIC SOLVENTS 
Hydrogenation 
EDS coal liquefaction process development. Phase V. 
Quarterly technical progress report, July 1-September 30, 
1980, 6:19631 (DOE/ET/10069—T4) 
Performance 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
Recycling 
EDS coal liquefaction process development. Phase V. 
Quarterly technical progress report, July 1-September 30, 
1980, 6:19631 (DOE/ET/10069—T4) 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL./TM—7763) 
ORGANIC SULFUR COMPOUNDS 
See also METHIONINE 
THIOPHENE 
Monitoring 
Organo-sulfur compounds in sediments of the Puget Sound 
basin, 6:21006 
Oxidation 
Microbial oxidation of aromatic sulfur and nitrogen containing 
constituents of fossil fuels. Progress report, August 1, 1980- 
April 1. 1981, 6:19767 (DOE/ER/10683—1) 
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ORGANOMETALLIC COMPOUNDS 
Crystal Structure 
Six-coordinate hydrogen: structure of [(PhsP)2N]* 
[HCo¢(CO):5]” by single-crystal neutron diffraction analysis, 
6:20607 
Electronic Structure 
Syntheses and electronic structures of decamethylmetallocenes, 
6:20584 (LBL—12556) 
Nuclear Magnetic Resonance 
Chemistry of trifluoromethyl compounds. I. NMR evidence for 
bis(trifluoromethyl)zinc and methyl(trifluoromethy])zinc, 
6:20616 
Synthesis 
Syntheses and electronic structures of decamethylmetallocenes, 
6:20584 (LBL— 12556) 
ORGANS 


See also BONE MARROW 
KIDNEYS 
RESPIRATORY SYSTEM 
SKELETON 
SPLEEN 


Radiation Dose Distributions 
Human dose from radiation of terrestrial origin, 6:21088 
(CONF-780422—(Vol.2)) 
ORNL 
(Oak Ridge National Laboratory.) 
Accidents 

Fur bearing traffic hazards, or, will you catch a deer in your 

headlights this year?, 6:21035 
Radioactive Waste Management 

National low-level waste program management, 6:21020 

(ORNL—5700) 
Research Programs 

Environmental Sciences Division. Annual progress report for 
period ending September 30, 1980 (Lead abstract), 6:21019 
(ORNL—5700) 

ORYZA 
See RICE 
OSMIUM 191 
Isotope Production 

Nuclear medicine technology progress report for quarter 

ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
OSMIUM COMPLEXES 
Electron Transfer 

Light induced electron transfer reactions of metal complexes, 

6:20648 
Excited States 

Light induced electron transfer reactions of metal complexes, 

6:20648 
OSMIUM FLUORIDES 
Clathrates 

Synthesis and characterization of graphite-metal fluoride 

intercalation compounds, 6:20583 (LBL—12228) 
OSMIUM ISOTOPES 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OTEC POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
OUTAGES 
Economic Impact 

Determining appropriate levels of generation-system reliability, 
6:20326 (DOE/EP—0005) 

Non-utility mechanisms to mitigate socio-economic impacts 
resulting from electric-power interruptions, 6:20170 
(DOE/EP—0005) 

Short-term cost of electricity-supply interruptions, 6:20323 
(DOE/EP—0005) 

Public Opinion 

Survey of attitudes and experience relating to electric-power 

interruptions, 6:20325 (DOE/EP—0005) 
Regional Analysis 

National electric reliability study: technical study reports. 

6:20319 (DOE/EP—0005) 


OXYGEN 
lon-Molecule Collisions 


Social Impact 
Non-utility mechanisms to mitigate socio-economic impacts 
resulting from electric-power interruptions, 6:20170 
(DOE/EP—0005) 
OVERBURDEN 
Attenuation 
Uranium mill tailings piles as sources of atmospheric Radon- 
222, 6:20915 (CONF-780422—(Vol.2)) 
OVERHEAD POWER TRANSMISSION 
Aesthetics 
Selecting designs, materials and colors for transmission 
structures in different environments, 6:20947 (EPRI-WS—78- 
141) 
Economic Impact 
Farms and wires, 6:21026 (EPRI-WS—78-141) 
Environmental Effects 
Characterization of the ecological effects of overhead 
transmission line rights-of-way, 6:20977 (EPRI-WS—78-141) 
Environmental Engineering 
Southern Tier Interconnection: a five-year post-construction 
evaluation, 6:20960 (EPRI-WS—78-141) 
Socio-Economic Factors 
Assessment of potential socioeconomic impacts of transmission 
corridor development, 6:21027 (EPRI-WS—78-141) 
OXIDATION 
Inhibition 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
Stimulation 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
OXIDOREDUCTASES 
Enzyme Activity 
Light modulation of glyceraldehyde-3-phosphate 
dehydrogenase and glucose-6-phosphate dehydrogenase by 
photosynthetic electron flow in pea chloroplasts, 6:21048 
OXONIUM IONS 
Seasonal Variations 
Seasonal patterns of sulfate and nitrate in precipitation in the 
United States, 6:20835 (CONF-810631—2) 
OXY MODIFIED IN-SITU PROCESS 
Waste Water 
Organic constituents in process water from the in-situ retorting 
of oil from oil-shale kerogen, 6:19807 (ANL/PAG—5) 
OXYGEN 
Atom-Molecule Collisions 
Collision dynamics and the thermal rate coefficient for the 
reaction H+ O2—-OH +O, 6:20590 
Biosynthesis 
Using plants for hydrogen production, 6:19925 (CONF- 
810248—1) 
Chemical Reaction Kinetics 
Comparative study of the reaction dynamics of several 
potential energy surfaces of O(*P)+H2—-OH + H. I, 6:20589 
Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 3, May 1, 1980-March 31, 1981, 
6:20644 (DOE/ER/06030—T1) 
Chemisorption 
Normal photoelectron diffraction of c(2 x 2)O(1s)-Ni(001) and 
c(2 x 2)S(2p)-Ni(001),with Fourier-transform analysis, 
6:20473 
Cosmic Nuclei 
Isotopic anomalies in the galactic cosmic-ray source, 6:21150 
Electrochemistry 
Oxygen evolution on Ni/sub x/Fe/sub 3-x/O, electrodes, 
6:20639 
Electron-Molecule Collisions 
Studies of the O2 *R/sub g/(V) valence states and *R/sub 
g/(R) Rydberg state in the Schumann—Runge continuum 
from ejected and scattered electron spectra, 6:21195 
Intermolecular Forces 
Evaluation of fitting functions for the representation of an 
O(?P)+ Hp potential energy surface. I, 6:20588 
Ion-Molecule Collisions 
Investigation of characteristic X-rays of oxygen in Qs, H.O, 
CO and CO, following the excitation with protons, 6:21161 
(HMI—294) 





OXYGEN 
Measuring Instruments 


Measuring Instruments 
Using plants for hydrogen production, 6:19925 (CONF- 
810248—1) 
Measuring Methods 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
Photolysis 
Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 3, May 1, 1980-March 31, 1981, 
6:20644 (DOE/ER/06030—T1) 
Quantitative Chemical Analysis 
Oxygen evolution on Ni/sub x/Fe/sub 3-x/O, electrodes, 
6:20639 
OXYGEN 16 
Expectation Value 
Moment methods with effective nuclear Hamiltonians; 
calculations of radial moments, 6:21263 (IS-T—937) 
OXYGEN 16 REACTIONS 
Compound-Nucleus Reactions 
High spin states in “Br, 6:21268 
High spin states in *®Yb (N = 86), 6:21272 
OXYGEN 16 TARGET 
Antiproton Reactions 
Resonance phenomena in antiproton-nucleus scattering, 6:21260 
OXYGEN 18 
Isotope Effects 
Kinetic isotope effect for carbon and oxygen in the reaction 
CO + OH, 6:20603 
OXYGEN 18 REACTIONS 
Compound-Nucleus Reactions 
Beta decay of *'O, 6:21259 
OXYGEN 21 
Beta-Minus Decay 
Beta decay of *'O, 6:21259 
OXYGEN COMPOUNDS 
Crystallization 


Crystallization of glasses in the Mg-Si-O-N system, 6:20512 
(LBL—11759) 
OXYGEN EFFECT (RADIOBIOLOGY) 


See OXYGEN 
OXYGEN IONS 
Ion-Atom Collisions 
Collisions of low-energy multicharged ions, 6:21159 (CONF- 
810432—2) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Aerial Monitoring 
Aircraft measurements of pollutants and meteorological 
parameters during the sulfate regional experiment (SURE) 
program: Research Triangle Institute, Inc., 6:20845 (EPRI- 
EA—1912) 
Foliar Uptake 
Retardation of senescence in red clover leaf discs by a new 
antiozonant, N-[2-(2-oxo-2-imidazolidinyl)ethyl]-N’- 
phenylurea, 6:21049 


PACIFIC OCEAN 
See also PUGET SOUND 
Comparative Evaluations 
Radiochemical and radioecological studies of natural and 
artificial alpha-emitting radionuclides, 6:21012 (CONF- 
780422—(Vol.1)) 
Radivecology 
Radiochemical and radioecological studies of natural and 
artificial alpha-emitting radionuclides. 6:21012 (CONF- 
780422—(Vol.1)) 
PACKINGS 
Leaching 
Leaching of asbestos-cement cooling-tower fill. Final report. 


6:20146 (EPRI-CS—1777) 
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PALLADIUM 
Permeability 

Study of mechanisms of hydrogen diffusion in separation 
devices. Annual progress report, 1980-1981, 6:20458 
(DOE/ER/01023—4) 

Sintering 

Impurity effects on the kinetics of sintering of metal powders. 

Final report, 6:20469 (UCRL—15337) 
PAPER INDUSTRY 
Load Management 

Potential for load management in selected industries. Summary 

report, 6:20344 (EPRI-EA—1821-SY) 
Power Demand 

Potential for load management in selected industries. Summary 

report, 6:20344 (EPRI-EA—1821-SY) 
Waste Heat Utilization 

US industrial thermal energy storage program, 6:20423 

(CONF-810463—1) 
Waste Product Utilization 

Assessment of secondary crop residues. Final report, 6:20017 

(SERI/TR—98175-2) 
PARABOLIC DISH COLLECTORS 
Cost 

Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 

Design 

Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 

Performance 

Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 

PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
Computerized Simulation 

Midtemperature solar systems test facility predictions for 
thermal performance based on test data. Polisolar Model 
POL solar collector with glass reflector surface, 6:20089 
(SAND—80-1964/11) 

Cost 

Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 

Design 

Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 

Optics 

Systematic rotation and receiver-location error effects on 
parabolic-trough annual performance, 6:20091 (SAND—81- 
0159) 

Performance 

Design, cost, and performance comparisons of several solar- 
thermal systems for process heat. Volume II. Concentrators, 
6:20088 (SAND—79-8280) 

Midtemperature solar systems test facility predictions for 
thermal performance based on test data. Polisolar Model 
POL solar collector with glass reflector surface, 6:20089 
(SAND—80-1964/11) 

Midtemperature solar systems test facility predictions for 
thermal performance based on test data. Toltec two-axis 
tracking solar collector with 3M acrylic polyester film 
reflector surface, 6:20090 (SAND—80-1964/12) 

Systematic rotation and receiver-location error effects on 
parabolic-trough annual performance, 6:20091 (SAND—81- 
0159) 

PARAFFINS 
See ALKANES 
PARTIAL DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 
BOLTZMANN-VLASOV EQUATION 
NAVIER-STOKES EQUATIONS 
Finite Difference Method 

Analysis of an upstream weighted collocation approximation to 

the transport equation, 6:21313 
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PARTICLE RESUSPENSION 
Mathematical Models 

Potential importance of resuspension during chronic releases of 

radionuclides to the atmosphere, 6:20880 
PARTICLE SIZE 
Calculation Methods 

Mean size among the particles of short-lived radon daughter 
products in the atmosphere, 6:20857 (CONF-780422— 
(Vol.1)) 

Correlations 

Diffusion coefficient of radon decay products and their 
attachment rate to the atmospheric aerosol, 6:20856 (CONF- 
780422—(Vol.1)) 

Size distribution and origin of lead-210, bismuth-210, and 
polonium-210 on airborne particles in the troposphere, 
6:20862 (CONF-780422—(Vol.1)) 

Spatial Distribution 

Distribution of ambient radon and radon daughters in 
residential buildings in the New Jersey-New York area, 
6:21091 (CONF-780422—(Vol.2)) 

PARTICLES 
Adsorption 

Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea, 
6:20995 (CONF-780422—(Vol.1)) 

Biochemical Reaction Kinetics 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Optical Properties 
Optical excitations in small particles and thin films, 6:21297 
PASSIVE SOLAR COOLING SYSTEMS 
Computer Codes 

State-of-the-art software package for passive solar design 

analysis, 6:20070 
Design 
State-of-the-art software package for passive solar design 
analysis, 6:20070 
Hybrid Systems 
National Passive and Hybrid Solar Program overview, 6:20062 
Marketing Research 
Toward identifying the markets for passive solar homes and 
sunspaces, 6:20063 

Meetings 

5th national passive solar conference, 6:20042 
Program Management 

National Passive and Hybrid Solar Program overview, 6:20062 
Reviews 

National Passive and Hybrid Solar Program overview, 6:20062 

PASSIVE SOLAR HEATING SYSTEMS 


See also DIRECT GAIN SYSTEMS 
TROMBE WALLS 
WATER WALLS 


Computer Codes 
State-of-the-art software package for passive solar design 
analysis, 6:20070 
Computerized Simulation 
Analysis of hybrid solar systems with active collection and 
passive distribution, 6:20071 
Construction 
Denver Metro Home Builders Program: a pilot program to 
move passive solar into the mainstream of residential 
construction, 6:20084 
Data Acquisition 
National passive/hybrid performance evaluation program for 
systems development, 6:20075 
Design 
Denver Metro Home Builders Program: a pilot program to 
move passive solar into the mainstream of residential 
construction, 6:20084 
State-of-the-art software package for passive solar design 
analysis, 6:20070 
Earth Berms 
Transient analysis of heat loss in earth bermed structures, 
6:20076 
Economics 
Residential passive solar heating: review and development of 
design aids, 6:20061 


PEAK-LOAD PRICING 


Heat Transfer 
Transient analysis of heat loss in earth bermed structures, 
6:20076 
Hybrid Systems 
Analysis of hybrid solar systems with active collection and 
passive distribution, 6:20071 
National Passive and Hybrid Solar Program overview, 6:20062 
Market 
Denver Metro Home Builders Program: a pilot program to 
move passive solar into the mainstream of residential 
construction, 6:20084 
Marketing Research 
Marketing passive design: some insights from diffusion 
research, 6:20083 
Study of market opportunities in passive solar heating systems, 
6:20082 
Toward identifying the markets for passive solar homes and 
sunspaces, 6:20063 
Mathematical Models 
Thermal network model of a passive solar house, 6:20072 
Transient analysis of heat loss in earth bermed structures, 
6:20076 
Meetings 
5th national passive solar conference, 6:20042 
Network Analysis 
Thermal network model of a passive solar house, 6:20072 
Performance 
Analysis of hybrid solar systems with active collection and 
passive distribution, 6:20071 
Denver Metro Home Builders Program: a pilot program to 
move passive solar into the mainstream of residential 
construction, 6:20084 
Residential passive solar heating: review and development of 
design aids, 6:20061 
Performance Testing 
Winter experience of a passive solar retrofit, 6:20073 
Program Management 
National Passive and Hybrid Solar Program overview, 6:20062 
National passive/hybrid performance evaluation program for 
systems development, 6:20075 
Reviews 
National Passive and Hybrid Solar Program overview, 6:20062 
PASSIVE SOLAR WATER HEATERS 
Design 
Passive solar water heating: breadbox design for the Fred 
Young Farm Labor Center in Indio, 6:20045 
(DOE/CS/30236—T1) 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEACH BOTTOM-2 REACTOR 
Coolant Cleanup Systems 
Peach Bottom 2 and 3 regenerative heat exchangers: chemical 
decontamination and seal ring repairs, 6:20192 (GEND— 
002) 
Peach Bottom 2 and 3 regenerative heat exchangers: chemical 
decontamination and solidification, 6:20193 (GEND—002) 
PEACH BOTTOM-3 REACTOR 
Coolant Cleanup Systems 
Peach Bottom 2 and 3 regenerative heat exchangers: chemical 
decontamination and seal ring repairs, 6:20192 (GEND— 
002) 
Peach Bottom 2 and 3 regenerative heat exchangers: chemical 
decontamination and solidification, 6:20193 (GEND—002) 
PEACHES 
Radionuclide Kinetics 
Transfer of radium from soil to plants in an area of high 
natural radioactivity in Ramsar, Iran, 6:20901 (CONF- 
780422—(Vol.1)) 
PEAK-LOAD PRICING 
Regulations 
Discussion series on PURPA related topics: load management, 
6:20327 (DOE/RG/00335—04) 
PEARL SPAR 
See DOLOMITE 





PEAT 
Regulations 


PEAT 
Gasification 
Experimental program for the development of peat 


gasification. Monthly status report, February 1-February 28, 


1981, 6:19929 (DOE/ET/10283—T3) 
PEATGAS PROCESS 
Comparative Evaluations 

Preliminary economic analysis of new gasification processes, 

6:19753 
Economic Analysis 
Preliminary economic analysis of new gasification processes, 
6:19753 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRANT INSPECTION (LIQUID) 
See LIQUID PENETRANT INSPECTION 
PENNING ION SOURCES 
Performance Testing 

High-current pulsed ion source for metallic ions, 6:20752 

(LBL—i1706) 
PENNSYLVANIA 
Black Shales 

Stratigraphic cross section (D) of the upper Devonian 
Perrysburg and Java Formations and their equivalents, 
northwestern Pennsylvania, 6:19787 (METC/EGSP—17) 

Stratigraphic cross section (E) of the upper Devonian 
Perrysburg and Java Formations and their equivalents, 
northwestern Pennsylvania, 6:19788 (METC/EGSP—18) 

Stratigraphic cross section (F) of the upper Devonian 
Perrysburg and Java Formations and their equivalents, 
northwestern Pennsylvania, 6:19789 (METC/EGSP—19) 

Stratigraphic cross section (C) of the upper Devonian 
Perrysburg and Java Formations and their equivalents, 
northwestern Pennsylvania, 6:19786 (METC/EGSP— 16) 

Maps 

Isopach map of Perrysburg Formation-Huron Shale interval, 
northwestern Pennsylvania, 6:19790 (METC/EGSP—24) 

Isopach map of Java Formation, northwestern Pennsylvania, 
6:19793 (METC/EGSP—27) 

Lithofacies map of combined Perrysburg - Huron and Java 
intervals, northwestern Pennsylvania, 6:19796 
(METC/EGSP— 30) 

Net feet of radioactive shale in Perrysburg Formation and 
Huron Shale (Dunkirk facies), northwestern Pennsylvania, 
6:19791 (METC/EGSP—25) 

Net feet of radioactive shale in the Java Formation (Pipe 
Creek facies), northwestern Pennsylvania, 6:19794 
(METC/EGSP—28) 

Structure contours on the base of the Perrysburg Formation 
and Huron Shale (Dunkirk facies), northwestern 
Pennsylvania, 6:19792 (METC/EGSP—26) 

Structure contours on base of Java Formation, northwestern 
Pennsylvania, 6:19795 (METC/EGSP—29) 

Natural Gas Wells 

Gas and oil production and shows from upper Devonian 
Shales stratigraphically higher than base of Pipe Creek 
member of Java Formation, 6:19798 (METC/EGSP—31) 

Oil Wells 

Gas and oil production and shows from upper Devonian 
Shales stratigraphically higher than base of Pipe Creek 
member of Java Formation, 6:19798 (METC/EGSP—31) 

PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEP STORAGE RINGS 
(Positron-clectron-proton storage ring.) 
Alignment 
PEP liquid level system. 6:20754 (L.BL—11747) 
Power Supplies 

Design and performance of PEP dc-power systems, 6:20763 

(L.BL.— 12476) 
PERCHLORATES 
Titration 


New titrant for perchlorate: cetyltrimethylammonium bromide. 


6:20578 
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PEROVSKITE 
Crystal Structure 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Geochemistry 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Phase Diagrams 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Radiation Effects 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
PEROXIDES 
See also HYDROGEN PEROXIDE 
Biological Effects 
Membrane lipid peroxidation: propagation and inhibition by 
antioxidants, 6:21042 (UR—3490-1952) 
PERSONNEL 
Comparative Evaluations 
Results of a national survey on natural radioactivity in Italy, 
6:21085 (CONF-780422—(Vol.2)) 
Mortality 
Comments on Brodsky’s statistical methods for evaluating 
epidemiological results, and reply by Brodsky, A., 6:21108 
Neutron Dosimetry 
Heavy iron target area fast neutron dose equivalent rates, 
6:21288 
Radiation Doses 
Radon- and thoron-produced radiation in National Park 
Service caves, 6:21094 (CONF-780422—(Vol.2)) 
Results of a national survey on natural radioactivity in Italy, 
6:21085 (CONF-780422—(Vol.2)) 
Radiation Monitoring 
New ICPP portal monitor, 6:21101 (ENICO—1083) 
Training 
Instrument and control technician curriculum planning guide. 
Final report, 6:20144 (EPRI-CS—1537) 
PEST CONTROL 
Cost Benefit Analysis 
Highway roadside planting and spraying study, 6:20957 (EPRI- 
WS—78-141) 
PETN 
(Pentaerythritol tetranitrate.) 
Combustion 
Burning and detonation, 6:20804 (LA-UR—81-839) 
Detonations 
Precursors in detonations in porous explosives, 6:20805 (LA- 
UR—81-865) 
PETROLEUM 
See also OIL WELLS 


SHALE OIL 
SOUR CRUDES 


Oil prices, relative prices, and balance-of-payments adjustment: 
the Turkish experience, 6:20287 
Availability 
World petroleum availability 1980-2000, 6:19770 (OTA-TM- 
E—5) 
Chemical Analysis 
Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: 
identification and wastewater-control-technology 
considerations, 6:19766 (ANL/PAG—4) 
Denitrification 
Microbial oxidation of aromatic sulfur and nitrogen containing 
constituents of fossil fuels. Progress report, August 1, 1980- 
April 1, 1981, 6:19767 (DOE/ER/10683—1) 
Desulfurization 
Microbial oxidation of aromatic sulfur and nitrogen containing 
constituents of fossil fuels. Progress report, August 1, 1980- 
April 1, 1981, 6:19767 (DOE/ER/10683—1) 
Enhanced Recovery 
List of BETC publications, October 1977-December 1980, 
6:21486 (DOE/BETC/SP—81/3) 
Phase Studies 
El Dorado micellar-polymer demonstration project. Sixth 
annual report, September 1979-August 1980, 6:19760 
(DOE/ET/13070—63) 
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Production 
World petroleum availability 1980-2000, 6:19770 (OTA-TM- 
E—S) 
Refining 
Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: 
identification and wastewater-control-technology 
considerations, 6:19766 (ANL/PAG—4) 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Energy Demand 
Actions needed to increase Federal onshore oil and gas 
exploration and development, 6:20308 (EMD—81-40) 
Evaluation 
Petroleum source rock potential and thermal maturity, Palo 
Duro Basin, Texas, 6:19755 (DOE/ET/44614—T3) 
Exploration 
Actions needed to increase Federal onshore oil and gas 
exploration and development, 6:20308 (EMD—81-40) 
Land Leasing 
Actions needed to increase Federal onshore oil and gas 
exploration and development, 6:20308 (EMD—81-40) 
Leases 
Information externalities and the structure of the US petroleum 
exploration industry, 6:20310 
Resource Assessment 
Resource appraisal of undiscovered oil and gas resources in the 
William O. Douglas Arctic Wildlife Range, 6:19756 (USGS- 
OFR—80-916) 
PETROLEUM INDUSTRY 
Exploration 
Information externalities and the structure of the US petroleum 
exploration industry, 6:20310 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
Fire Fighting 
Proceedings of the symposium on inspection of equipment, 
industrial safety and firefighting in refineries and 
petrochemical plants, 6:19768 
Inspection 
Proceedings of the symposium on inspection of equipment, 
industrial safety and firefighting in refineries and 
petrochemical plants, 6:19768 
Load Management 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Occupational Safety 
Proceedings of the symposium on inspection of equipment, 
industrial safety and firefighting in refineries and 
petrochemical plants, 6:19768 
Power Demand 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Waste Management 
Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: 
identification and wastewater-control-technology 
considerations, 6:19766 (ANL/PAG—4) 
PHANTOMS 
Neutron Dosimetry 
Application of fission track detectors to californium-252 
neutron dosimetry in tissue near the radiation source, 6:21287 
Radiation Dose Distributions 
Human dose from radiation of terrestrial origin, 6:21088 
(CONF-780422—(Vol.2)) 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS 
Latent Heat Storage 
Application of phase change materials in passive solar systems. 
Final report. October 1, 1977-November 30, 1978, 6:20095 
(DOE/CS/34085—T2) 
PHENOL 
Combustion Products 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 


PHOTOACOUSTIC EFFECT 
Scattering 


Combustion Properties 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 
PHENYLISOPROPYLAMINE 
See BENZEDRINE 
PHENYLMETHYLETHER 
See ANISOLE 
PHI4-FIELD THEORY 
Coupling Constants 
Continuous-spin Ising model, go:f*:/sub d/ field theory, and the 
renormalization group, 6:21249 
Renormalization 
Continuous-spin Ising model, go:f*:/sub d/ field theory, and the 
renormalization group, 6:21249 
Series Expansion 
Continuous-spin Ising model, go:f*:/sub d/ field theory, and the 
renormalization group, 6:21249 
PHORBOL ESTERS 
Metabolism 
Specific binding of phorbol ester tumor promoters to intact 
primary epidermal cells from Sencar mice, 6:21117 
Toxicity 
Down regulation of specific binding of [20-*H]phorbol 12,13- 
dibutyrate and phorbol ester-induced differentiation of 
human promyelocytic leukemia cells, 6:21057 
Tritium Compounds 
Down regulation of specific binding of [20-*H]phorbol 12,13- 
dibutyrate and phorbol ester-induced differentiation of 
human promyelocytic leukemia cells, 6:21057 
PHOSGENE 
Optical Pumping 
IR multiphoton pumping of optically selected levels of the ~ 
A 'As state of thiophosgene, 6:20642 (BNL—28757) 
Photolysis 
Infrared laser-specific reactions involving boron compounds. 
III. Decomposition of phosgene sensitized by boron 
trichloride, 6:20650 
PHOSPHATES 
Crystal Growth 
Growth of KH2PO, crystals at constant temperature and 
supersaturation. Quarterly progress report, 20 October 1980- 
31 January 1981, 6:20516 (UCRL—15341) 
Mining 
Natural radiation environment III, 6:21082 (CONF-780422— 
(Vol.2)) 
Radiological evaluation of structures constructed on 
phosphate-related land, 6:20913 (CONF-780422—(Vol.2)) 
Monitoring 
Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 
Solubility 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
PHOSPHORUS 
Activation Analysis 
Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
PHOSPHORUS IONS 
Ion Spectroscopy 
Excitation of P* -ions (50-500 keV) during passing through 
carbon foils, 6:21162 (HMI—294) 
PHOTOACOUSTIC EFFECT 
Energy Transfer 
Scattering contribution to photoacoustic signal, 6:21283 
(LBL— 12368) 
Scattering 
Scattering contribution to photoacoustic signal, 6:21283 
(LBL—12368) 





PHOTOCHEMICAL ENERGY STORAGE 
Scattering 


PHOTOCHEMICAL ENERGY STORAGE 
Solar energy storage projects. Final report, 6:20097 
(DOE/SF/01964—T1) 
PHOTODIODES 
Fabrication 
Polyacetylene:aluminum photodiode, 6:20792 
PHOTOELECTRON SPECTROSCOPY 
Angular Distribution 
Angular distributions in the photoelectron spectroscopy of 
furan, thiophene, and pyrrole, 6:20629 
Ionization Potential 
Angular distributions in the photoelectron spectroscopy of 
furan, thiophene, and pyrrole, 6:20629 
PHOTOGALVANIC CELLS 
Electrodes 
Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980-81, 
6:19961 (DOE/ER/05528—20) 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS 
Resonance Scattering 
Power broadening effects in resonant scattering from unstable 
atomic targets, 6:21205 
PHOTON-NEUTRON INTERACTIONS 
Inclusive Interactions 
Inclusive quarkonium production, 6:21230 (BNL—29297) 
PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Light modulation of glyceraldehyde-3-phosphate 
dehydrogenase and glucose-6-phosphate dehydrogenase by 
photosynthetic electron flow in pea chloroplasts, 6:21048 
Biomimetic Processes 


Assessment of reaction center special-pair chlorophyll models, 


6:21041 
Chemical Reactions 
Development of electron spin polarization in photosynthetic 
electron transfer by the radical pair mechanism, 6:20021 
Electron Transfer 
Photochemistry and enzymology of photosynthesis. Progress 
report, November 1, 1980-March 31, 1981, 6:19960 
(DOE/ER/03326— 100) 
Research Programs 
Photochemistry and enzymology of photosynthesis. Progress 
report, November 1, 1980-March 31, 1981, 6:19960 
(DOE/ER/03326— 100) 
PHOTOVOLTAIC CELLS 
See also COMBINED COLLECTORS 
SOLAR CELLS 
Surface Cleaning 
Impact of natural cleaning on the selection of a washing 
system for solar collectors, 6:20092 (SAND—81-8636) 
PHOTOVOLTAIC POWER PLANTS 
Sev also SOLAR CELL ARRAYS 
Interconnected Power Systems 
Interconnection of on-site photovoltaic generation to the 
electric utility (Conference paper), 6:20356 
Quality Assurance 
How to get acceptance of your QA program from your 
customer, 6:20023 
PHOTOVOLTAIC POWER SUPPLIES 
Exports 
Export potential for photovoltaic systems, 6:19955 
Inverters 
Dependence of delivered energy on power conditioner 
electrical characteristics for utility-interactive PV systems, 
6:20022 (DOE/ET/20279—136) 
Performance 
Simplified design guide for estimating photovoltaic flat array 
and system performance, 6:19991 (SAND—80-7185) 
Power Conditioning Circuits 
Dependence of delivered energy on power conditioner 
electrical characteristics for utility-interactive PV systems. 
6:20022 (DOE/ET/20279— 136) 
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Research Programs 
Photovoltaic system definition and development project, 
6:19992 (SAND—81-0823C) 
PHYSICAL EFFORT 
See EXERCISE 
PHYSICAL PROTECTION DEVICES 
On-Line Systems 
Block floating-point notation for signal processes, 6:20686 
(SAND—79-1932) 
PHYTOPLANKTON 
See also ALGAE 
Productivity 
Primary production and biovolume of various phototrophic 
plankton size fractions in three southeastern United States 
reservoirs, 6:21073 
PIG ION SOURCES 
See PENNING ION SOURCES 
PILOT PLANTS 
See also PROCESS DEVELOPMENT UNITS 
Cost 
Controlling federal costs for coal liquefaction program hinges 
on management and contracting improvements, 6:19681 
(PSAD—81-19) 
PINCH EFFECT 


See also REVERSE-FIELD PINCH 
THETA PINCH 


Relaxation 
Incomplete relaxation of pinch discharges, 6:21362 
PINS (FUEL) 
See FUEL PINS 
PION DOSIMETRY 
LET 
Physics of cancer therapy with negative pions, 6:21064 
PION MINUS REACTIONS 
Knock-Out Reactions 
Evidence for the peripheral quasifree nature of single-nucleon 
removal from ?7Al by 190-MeV 7*~, 6:21262 
Quasi-Elastic Scattering 
Evidence for the peripheral quasifree nature of single-nucleon 
removal from ?7Al by 190-MeV 7*~, 6:21262 
PION MINUS-PROTON INTERACTIONS 
Cross Sections 
Search for narrow p-barp states in the reaction 7” p—>p7” p- 
barp at 16 GeV/c, 6:21222 
Inclusive Interactions 
Search for narrow states produced in the reaction 7~ p—n-+ 8's 
at 13 GeV/c*, 6:21227 
Mass Spectra 
Evidence for I = 1 (A;) and I = 0 (H) axial-vector resonances 
in charge exchange, 6:21218 
Partial Waves 
Evidence for I = 1 (A;) and I = 0 (H) axial-vector resonances 
in charge exchange, 6:21218 
Particle Production 
D and E mesons and possible KKK enhancements, 6:21229 
PION PLUS REACTIONS 
Knock-Out Reactions 
Evidence for the peripheral quasifree nature of single-nucleon 
removal from ?7Al by 190-MeV 7*~, 6:21262 
Quasi-Elastic Scattering 
Evidence for the peripheral quasifree nature of single-nucleon 
removal from 77Al by 190-MeV 7*~, 6:21262 
PION PLUS-PROTON INTERACTIONS 
Elastic Scattering 
Search for Narrow p-barp states in 10 GeV/c 7* p 
interactions, 6:21221 
PION REACTIONS 
Scattering 
Medium-energy physics, 6:21256 (ANL—80-94) 
PION-NUCLEON INTERACTIONS 
Inclusive Interactions 
Measurement of D* production of pion-nucleon interactions at 
200 GeV/c. 6:21217 
Scattering 
Medium-energy physics, 6:21256 (ANL—80-94) 
PIPE RESTRAINTS 
See RESTRAINTS 
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PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
Environmental Effects 
Natural revegetation of tidal freshwater marshes disturbed by 
natural gas pipeline construction in Savannah, Georgia, 
6:20967 (EPRI-WS—78-141) 
Environmental Engineering 
Experience with environmental supervision of pipeline 
construction in Ontario, 6:20962 (EPRI-WS—78-141) 
Environmental Impact Statements 
Draft environmental impact statement. CO project, Wasson 
Field/Denver Unit, 6:19777 
Final environmental impact statement. CO2 project, Wasson 
Field/Denver Unit, 6:19776 
Load Management 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Planning 
Mitigation of pipeline and transmission line impacts, 6:21032 
(EPRI-WS—78-141) 
Power Demand 
Potential for load management in selected industries. Summary 
report, 6:20344 (EPRI-EA—1821-SY) 
Rights-of-Way 
Pipeline rights-of-way on the Pigeon River, 6:20950 (EPRI- 
WS—78-141) 
Rights-of-way habitat for the endangered Attwater’s prairie 
chicken, 6:20990 (EPRI-WS—78-141) 
PIPES 
Compression Strength 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Design 
Lightweight concrete OTEC cold water pipe tests, Phase II. 
Special reports, 6:20039 (JHU/APL-SR—80-5A) 
Verification test for cold water pipe analysis. Part A. Test 
description, results, and model comparisons, 6:20036 
(JHU/APL-SR—80-2A) 
Verification test for cold water pipe analysis. Part B. Test-data 
response spectra, 6:20037 (JHU/APL-SR—80-2B) 
Verification test for cold water pipe analysis. Part C. 
Directional sea spectra, 6:20038 (JHU/APL-SR—80-2C) 
Dynamic Loads 
Lightweight concrete OTEC cold water pipe tests, Phase IT. 
Special reports, 6:20039 (JHU/APL-SR—80-5A) 
Verification test for cold water pipe analysis. Part A. Test 
description, results, and model comparisons, 6:20036 
(JHU/APL-SR—80-2A) 
Elasticity 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Fasteners 
Classification of clamp-induced stresses in thin-walled pipe 
(LMFBR), 6:20207 (CONF-810625—3) 
Fatigue 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Flexural Strength 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 
Fluid Flow 
Water flows from slotted pipes, 6:20041 (SERI/TR—631-984) 
Openings 
Debris-less method and apparatus for forming apertures in 
hollow metallic articles (Patent), 6:20698 
Restraints 
Classification of clamp-induced stresses in thin-walled pipe 
(LMFBR), 6:20207 (CONF-810625—3) 
Supports 
Reaping the benefits from your quality assurance program: 
demonstrating QA cost-benefit relationships, 6:20188 
Tensile Properties 
Physical properties of a lightweight concrete for OTEC cold 
water pipes. Special reports, 6:20040 (JHU/APL-SR—80-5B) 


Expansion 


Testing 
Lightweight concrete OTEC cold water pipe tests, Phase II. 
Special reports, 6:20039 (JHU/APL-SR—80-5A) 
Verification test for cold water pipe analysis. Part A. Test 
description, results, and model comparisons, 6:20036 
(JHU/APL-SR—80-2A) 
Verification test for cold water pipe analysis. Part B. Test-data 
response spectra, 6:20037 (JHU/APL-SR—80-2B) 
Verification test for cold water pipe analysis. Part C. 
Directional sea spectra, 6:20038 (JHU/APL-SR—80-2C) 
PLANETARY ATMOSPHERES 
Sulfur Cycle 
Geochemical and cosmochemical cycles involving sulfur, 
sulfide, sulfite, and sulfate, 6:21148 
PLANTS 


See also ALGAE 
ENDANGERED SPECIES 
GRASS 
TRADESCANTIA 


Comparative uptake of uranium, thorium, and plutonium by 
biota inhabiting a contaminated Tennessee floodplain, 
6:20930 

Chemical Analysis 

Baca geothermal demonstration project baseline ecosystem 
studies of cooling tower emission effects, 6:20110 
(DOE/ET/27163—6) 

Environmental Effects 

Ecological considerations of natural and depleted uranium, 

6:20921 (CONF-780422—(Vo!.2)) 
Injuries 

Effects on biological systems of reflected light from a satellite 

power system, 6:21121 (DOE/ER—0100) 
Population Dynamics 

Comparison of vegetation cover and composition on utility 
rights-of-way of various ages, 6:20968 (EPRI-WS—78-141) 

Utilization of volunteer vegetation in ground cover restoration 
operations on new transmission line rights-of-way, 6:20954 
(EPRI-WS—78-141) 

Vegetation distribution associated with right-of-way habitats in 
New York, 6:20969 (EPRI-WS—78-141) 

Productivity 

Ecological characteristics identified from algorithm structure, 

6:20887 (PNL-SA—9241) 
Radionuclide Kinetics 

Ecological considerations of natural and depleted uranium, 
6:20921 (CONF-780422—(Vol.2)) 

Mobility of elevated levels of uranium in the environment, 
6:20906 (CONF-780422—(Vol.1)) 

Root Absorption 

Transport of plutonium, americium, and curium from soils into 

plants by root uptake, 6:20932 
Sampling 

Lognormal analysis of naturally occurring radionuclides in soil 
and vegetation of the Hanford area, 6:20910 (CONF- 
780422—(Vol.1)) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
Boltzmann-Vlasov Equation 

Variational structure of the Vlasov equation, 6:21318 

(DOE/ET/53088—13) 
Brillouin Effect 

Estimates of intensity, wavelength, and bandwidth scaling of 

Brillouin backscatter, 6:21382 
Drift Instability 

Nonlinear frequency shift induced by the lower-hybrid drift 

instability, 6:21361 
Expansion 
Expansion of a cold ion cloud, 6:21368 





PLASMA 
Guiding-Center Approximation 


Guiding-Center Approximation 
Hamiltonian theory of guiding center motion, 6:21396 
Heat Transfer 
Kinetic-theory description of electron heat transfer in a plasma, 
6:21356 
Impurities 
Multiple equilibria and poloidal rotation instabilities in tokamak 
plasmas, 6:21366 
Longitudinal Pinch 
Taylor relaxation in a torus of arbitrary aspect ratio and cross 
section, 6:21367 
Magnetic Insulation 
Magnetically insulated plasma sheath in coaxial transmission 
lines with an external magnetic field, 6:21453 
Meetings 
Theoretical veiw of a high B toroidal plasma experiment, 
6:21317 (DOE/ET/53051—21) 
Pinch Effect 
Incomplete relaxation of pinch discharges, 6:21362 
Relaxation 
Taylor relaxation in a torus of arbitrary aspect ratio and cross 
section, 6:21367 
Reverse-Field Pinch 
Taylor relaxation in a torus of arbitrary aspect ratio and cross 
section, 6:21367 
Tearing Instability 
Energy principle with global invariants, 6:21320 
(DOE/ET/53088—19) 
Transport Theory 
Dissipative drift instabilities and plasma transport, 6:21395 
Kinetic-theory description of electron heat transfer in a plasma, 
6:21356 
Monte Carlo evaluation of transport coefficients, 6:21357 
Turbulence 
Anisotropic magnetohydrodynamic turbulence in a strong 
external magnetic field, 6:21355 
Cubic turbulence: A model problem, 6:21370 
Incomplete relaxation of pinch discharges, 6:21362 
Renormalization of plasma turbulence in toroidal geometry, 
6:21319 (DOE/ET/53088—18) 
Variational Methods 
Energy principle with global invariants, 6:21320 
(DOE/ET/53088—19) 
Energy principle with global invariants, 6:21388 
PLASMA BEAM INJECTION 
Theory of plasma injection into a magnetic field, 6:21417 
(LA—8700-C) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Force-Free Magnetic Fields 
Solutions of the Helmholtz equation with boundary conditions 
for force-free magnetic fields, 6:21365 
PLASMA DIAGNOSTICS 
MHD atomic processes: potassium line-shape studies, 6:20362 
(SAND—81-0489C) 
Cyclotron Radiation 
Electron cyclotron radiation measurements on the PLT 
tokamak, 6:21377 
Electric Probes 
Comparative measurements of electron and positive ion 
concentrations in combustion plasmas with application to the 
effect of phosphorus negative ions on plasma conductivity, 
6:20380 
Interferometry 
Comparative measurements of electron and positive ion 
concentrations in combustion plasmas with application to the 
effect of phosphorus negative ions on plasma conductivity, 
6:20380 
lon Beams 
Study of plasma confinement in Elmo Bumpy Torus with a 
heavy ion beam probe, 6:21389 
PLASMA GUNS 
Design 
Plasma-gun fueling for tokamak reactors, 6:21398 
(ANL/FPP/TM—140) 
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Reviews 
Railguns and plasma accelerators: arc armatures, pulse power 
sources and US patents, 6:21435 (UCID—18830(Rev. 1)) 
PLASMA HEATING 


See also HIGH-FREQUENCY HEATING 
SHOCK HEATING 


Distribution Functions 
Role of thermalization for electron distributions in resonance 
absorption, 6:21384 
PLASMA MACROINSTABILITIES 


See also BALLOONING INSTABILITY 
KINK INSTABILITY 
TEARING INSTABILITY 


Stabilization 
Induced surface current effects on plasma stability in presence 
of an inhomogeneous magnetic vacuum field, 6:21341 (LA— 
8700-C) 
PLASMA MICROINSTABILITIES 


See also DRIFT INSTABILITY 
LOSS CONE INSTABILITY 
TWO-STREAM INSTABILITY 


Mathematical Models 
Improved Krook model collision operator for trapped-particle 
mode calculations, 6:21345 (PPPL—1769) 
Plasma Simulation 
Plasma simulations using inversion symmetry as a boundary 
condition, 6:21386 
PLASMA SIMULATION 
Boundary Conditions 
Plasma simulations using inversion symmetry as a boundary 
condition, 6:21386 
PLASMA WAVES 
Drift Instability 
Energy transport by weak electrostatic drift fluctuations, 
6:21371 
Electromagnetic Radiation 
Stationary localized envelope waves in plasmas, 6:21364 
Electrons 
Electron plasma wave breaking with ion flow, 6:21360 
Energy Transport 
Energy transport by weak electrostatic drift fluctuations, 
6:21371 
Nonlinear Problems 
Electron plasma wave breaking with ion flow, 6:21360 
Stationary localized envelope waves in plasmas, 6:21364 
PLASTICS INDUSTRY 
Waste Product Utilization 
Polysulfones for conservation in the ethylene-polymer industry, 
6:20422 (BNL—51353) 
PLATING 
(For the process only.) 
Voids 
Method for determining D-xylose in copper-plating solutions, 
6:20468 (SAND—81-8218) 
PLATINUM 
Catalytic Effects 
Oxidation of HCOOH on (100), (110) and (111) single crystal 
platinum electrodes, 6:20638 
Stabilization 
Stabilizing platinum in phosphoric acid fuel cells. First 
quarterly report for 1981, December 1980-March 1981, 
6:20389 (DOE/NASA/0208—1) 
PLATINUM 195 
Antineoplastic Drugs 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
PLATINUM ISOTOPES 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
M4-Transitions 
Systematics of nuclear level properties in the lead region, 
6:21278 
Magnetic Dipole Moments 
Systematics of nuclear level properties in the lead region, 
6:21278 
PLT DEVICES 
(Princeton Large Torus.) 
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Neutral Atom Beam Injection 
Temperature dependence of the electron thermal conductivity 
coefficient inferred from neutral-beam injection, 6:21344 
(ORNL/TM—7762) 
Plasma Diagnostics 
Electron cyclotron radiation measurements on the PLT 
tokamak, 6:21377 
PLUGS 
See CLOSURES 
PLUMES 
Diffusion 
Some turbulence and diffusion parameter estimates within 
cooling tower plumes derived from sodar data, 6:20882 
Spatial Distribution 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site. Interim report, 6:20842 (EPRI-EA— 
1788) 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site, 6:20843 (EPRI-EA—1788-SY) 
Trajectories 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site. Interim report, 6:20842 (EPRI-EA— 
1788) 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site, 6:20843 (EPRI-EA—1788-SY) 
Turbulence 
Some turbulence and diffusion parameter estimates within 
cooling tower plumes derived from sodar data, 6:20882 
PLUTONIUM 
Calorimetry 
Results of field tests of a transportable calorimeter assay 
system, 6:19914 (MLM—2828(OP)) 
Mass Spectroscopy 
I. Thermal emission resin bead mass spectrometric two- 
filament arrangement evaluation - A.82. II. The rapid bulk 
resin bead method of sample preparation for mass analysis of 
plutonium and uranium in spent reactor fuel - A.56, 6:20566 
(ORNL/TM—7834) 
Mutagenesis 
Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV/04369—T1) 
Radiometric Analysis 
Test and evaluation of the dual-range coincidence counter at 
the Savannah River Plant, 6:19911 (LA—8803-MS) 
Radionuclide Kinetics 
Transport of plutonium, americium, and curium from soils into 
plants by root uptake, 6:20932 
Radionuclide Migration 
Distribution and characterization of radionuclides in soils from 
the Nevada Test Site, 6:20931 
Transport of plutonium, americium, and curium from soils into 
plants by root uptake, 6:20932 
Removal 
Decontamination experience at Hanford (303-C and 231-Z 
Buildings), 6:20681 (GEND—002) 
Sample Preparation 
I. Thermal emission resin bead mass spectrometric two- 
filament arrangement evaluation - A.82. II. The rapid bulk 
resin bead method of sample preparation for mass analysis of 
plutonium and uranium in spent reactor fuel - A.56, 6:20566 
(ORNL/TM—7834) 
Tissue Distribution 
Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV /04369—T1) 
PLUTONIUM 237 
Retention 
Two new rodent models for actinide toxicity studies (**7 Pu. 
"41 Am), 6:21106 
PLUTONIUM 238 
Pelletizing 
Pelletized waste form demonstration program, October 1980- 
March 1981, 6:19866 (MLM—2827) 


PLUTONIUM OXIDES 
Entropy 


PLUTONIUM 239 
Atom Transport 
Vertical oceanic transport of alpha-radioactive nuclides by 
zooplankton fecal pellets, 6:21009 (CONF-780422—(Vol.1)) 
Isotope Ratio 
Hanford derived plutonium in Columbia River sediments, 
6:21018 (DOE/EV/70030—6) 
Mass Spectroscopy 
Hanford derived plutonium in Columbia River sediments, 
6:21018 (DOE/EV/70030—6) 
Radioactivity 
Radionuclide concentrations and dose assessment of cistern 
water and groundwater at the Marshall Islands, 6:21022 
(UCRL—52853(Pt.2)) 
Radionuclide Migration 
Comparative uptake of uranium, thorium, and plutonium by 
biota inhabiting a contaminated Tennessee floodplain, 
6:20930 
Uptake 
Comparative uptake of uranium, thorium, and plutonium by 
biota inhabiting a contaminated Tennessee floodplain, 
6:20930 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Absolute measurement of neutron cross sections. Progress 
report, 6:21270 (DOE/ER/02025—4) 
PLUTONIUM 240 
Atom Transport 
Vertical oceanic transport of alpha-radioactive nuclides by 
zooplankton fecal pellets, 6:21009 (CONF-780422—(Vol.1)) 
Isotope Ratio 
Hanford derived plutonium in Columbia River sediments, 
6:21018 (DOE/EV/70030—6) 
Mass Spectroscopy 
Hanford derived plutonium in Columbia River sediments, 
6:21018 (DOE/EV/70030—6) 
Radioactivity 
Radionuclide concentrations and dose assessment of cistern 
water and groundwater at the Marshall Islands, 6:21022 
(UCRL—52853(Pt.2)) 
PLUTONIUM 241 
Isotope Ratio 
Hanford derived plutonium in Columbia River sediments, 
6:21018 (DOE/EV/70030—6) 
PLUTONIUM 242 
Isotope Ratio 
Hanford derived plutonium in Columbia River sediments, 
6:21018 (DOE/EV/70030—6) 
Mass Spectroscopy 
Hanford derived plutonium in Columbia River sediments, 
6:21018 (DOE/EV/70030—6) 
PLUTONIUM 242 TARGET 
Neutron Reactions 
Identification and decay of new high-spin isomer: 5.5-min 
*42Np, 6:21280 
PLUTONIUM 244 TARGET 
Neutron Reactions 
Identification and decay of new high-spin isomer: 5.5-min 
*42Np, 6:21280 
PLUTONIUM COMPOUNDS 
Antineoplastic Drugs 
Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
PLUTONIUM ISOTOPES 
Environmental Transport 
Nuclear program, 6:20925 (ORNL—5700) 
Monitoring 
Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML.—390(App.)) 
PLUTONIUM OXIDES 
Crystal Structure 
Structural and magnetic studies of hexagonal b-**? PusOs . 
6:20518 
Entropy 
Heat capacity and thermodynamic functions of b-**? Pu2Os 
from 8 to 350 K. Contributions to the excess entropy. 
6:20519 





PLUTONIUM OXIDES 
Free Enthaipy 


Free Enthalpy 
Heat capacity and thermodynamic functions of b-74?PusOs 
from 8 to 350 K. Contributions to the excess entropy, 
6:20519 
Magnetic Susceptibility 
Structural and magnetic studies of hexagonal b-**? PuzOs , 
6:20518 
Neutron Diffraction 
Structural and magnetic studies of hexagonal b-**? Pu2Os , 
6:20518 
Specific Heat 
Heat capacity and thermodynamic functions of b-**? PuzOs 
from 8 to 350 K. Contributions to the excess entropy, 
6:20519 
Thermodynamic Properties 
Heat capacity and thermodynamic functions of b-*4? PuzOs 
from 8 to 350 K. Contributions to the excess entropy, 
6:20519 
PLUTONIUM RECYCLE TEST REACTOR 
See PRTR REACTOR 
P-N JUNCTIONS 
Fabrication 
Low-temperature fabrication process of polycrystalline silicon- 
silicon p* -n junction diode, 6:20531 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POCKET CHAMBERS 
See CONDENSER IONIZATION CHAMBERS 
POINT MUTATIONS 
See GENE MUTATIONS 
POISEUILLE FLOW 
See LAMINAR FLOW 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
Cost Benefit Analysis 
Population dose equivalent from naturally occurring 
radionuclides in building materials, 6:21096 (CONF-780422— 
(Vol.2)) 
Technology Assessment 
Environmental control technology for mining and milling low- 
grade uranium resources, 6:20928 (PNL—3475) 
POLLUTION REGULATIONS 
Enforcement 
State implementation of VOC regulations, 6:20292 (NP— 
1901924) 
POLOIDAL DIVERTORS 
Diverted plasma reversed field pinch, 6:21447 
POLONIUM 210 
Activity Levels 
Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 
Atmospheric Chemistry 
Trends in the chemical state of polonium-210 in the 
atmosphere, 6:20863 (CONF-780422—(Vol.1)) 
Atom Transport 
Vertical oceanic transport of alpha-radioactive nuclides by 
zooplankton fecal pellets, 6:21009 (CONF-780422—(Vol.1)) 
Biological Accumulation 
Migration of heavy natural radionuclides in a humid climatic 
zone, 6:20907 (CONF-780422—(Vol.1)) 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Environmental Exposure Pathway 
Contamination of air by lead-210 and polonium-210 in 
territories with high natural radioactivity. 6:20900 (CONF- 
780422—(Vol.1)) 
Equilibrium 
Lead-210 and polonium-210 as marine geochemical tracers 
review and discussion of results from the Laborador Sea. 
6:20995 (CONF-780422—(Vol.1)) 
Geochemistry 
Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea. 
6:20995 (CONF-780422—(Vol.1)) 
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Germany 
Normal dietary levels of radium-226, radium-228, lead-210, and 
polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Ingestion 
Normal dietary levels of radium-226, radium-228, lead-210, and 
polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Isotope Ratio 
Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea, 
6:20995 (CONF-780422—(Vol.1)) 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Particles 
Size distribution and origin of lead-210, bismuth-210, and 
polonium-210 on airborne particles in the troposphere, 
6:20862 (CONF-780422—(Vol.1)) 
Removal 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
Seasonal Variations 
Use of lead-210 and polonium-210 as tracers of atmospheric 
processes, 6:20825 (CONF-780422—(Vol.1)) 
Sublimation 
Trends in the chemical state of polonium-210 in the 
atmosphere, 6:20863 (CONF-780422—(Vol.1)) 
Trace Amounts 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
POLONIUM 216 
Radiation Detection 
Methods for a continuous registration of radon, thoron, and 
their decay products indoors and outdoors, 6:20780 (CONF- 
780422—(Vol.2)) 
POLONIUM 218 
Particle Size 
Mean size among the particles of short-lived radon daughter 
products in the atmosphere, 6:20857 (CONF-780422— 
(Vol.1)) 
Radiation Detection 
Methods for a continuous registration of radon, thoron, and 
their decay products indoors and outdoors, 6:20780 (CONF- 
780422—(Vol.2)) 
POLONIUM ISOTOPES 
Alpha Decay 
Systematics of nuclear level properties in the lead region, 
6:21278 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
M4-Transitions 
Systematics of nuclear level properties in the lead region, 
6:21278 
Magnetic Dipole Moments 
Systematics of nuclear level properties in the lead region, 
6:21278 
POLYCYCLIC AROMATIC HYDROCARBONS 
Combustion Heat 
Comprehensive thermodynamic study of 9,10- 
dihydrophenanthrene, 6:20632 
Formation Free Enthalpy 
Comprehensive thermodynamic study of 9,10- 
dihydrophenanthrene, 6:20632 
Fusion Heat 
Comprehensive thermodynamic study of 9,10- 
dihydrophenanthrene, 6:20632 
Luminescence 
Development of laser-excited molecular luminescence 
spectrometric methods for polynuclear atomatic 
hydrocarbons in environmental samples. Progress report, 
September 1, 1979-April 1, 1980, 6:20561 
(DOE/EV /06022—1) 
Photochemistry 
Solar-induced organic photochemistry at semiconductor 
surfaces. Progress report on research conducted in 1980-81, 
6:19961 (DOE/ER/05528—20) 
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Specific Heat 
Comprehensive thermodynamic study of 9,10- 
dihydrophenanthrene, 6:20632 
Vaporization Heat 
Comprehensive thermodynamic study of 9,10- 
dihydrophenanthrene, 6:20632 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Research Programs 
Metal ion complexation by ionic crown ethers. Progress report, 
6:20617 (DOE/ER/10604—1) 
Synthesis 
Metal ion complexation by ionic crown ethers. Progress report, 
6:20617 (DOE/ER/10604—1) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 


See also ELASTOMERS 
SILICONES 


Performance Testing 
Enhanced oil recovery by improved waterflooding. Third 
annual report, October 1979-September 1980, 6:19759 
(DOE/ET/12065—38) 
Shear 
Development of improved mobility control agents for 
surfactant/polymer flooding. Second annual report, October 
1, 1979-September 30, 1980, 6:19757 (DOE/BC/00047—13) 
Synthesis 
Development of improved mobility control agents for 
surfactant/polymer flooding. Second annual report, October 
1, 1979-September 30, 1980, 6:19757 (DOE/BC/00047--13) 
Viscosity 
Development of improved mobility control agents for 
surfactant/polymer flooding. Second annual report, October 
1, 1979-September 30, 1980, 6:19757 (DOE/BC/00047— 13) 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYOLEFINS 
See also POLYSTYRENE 
Chemical Radiation Effects 
Crosslinking effects on flow of irradiated polyolefins, 6:20655 
Viscosity 
Crosslinking effects on flow of irradiated polyolefins, 6:20655 
POLYSACCHARIDES 


See also CELLULOSE 
LIGNIN 


Performance Testing 
Enhanced oil recovery by improved waterflooding. Third 
annual report, October 1979-September 1980, 6:19759 
(DOE/ET/12065—38) 
POLYSTYRENE 
Containers 
Properties of polystrene bead foam as an encapsulant for 
electronic packages. Final report, 6:20675 (BDX—613-2618) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
PONDS 
See LAKES 
Aquatic Ecosystems 
Staunton 1 reclamation demonstration project. Aquatic 
ecosystems. Final report, 6:19707 (ANL/LRP—9) 
POPULATION DYNAMICS 
Mathematical Models 
Aquatic ecology, 6:21036 (ORNL—5700) 
Temperature Effects 
Determination of production biology of cladocera in a 
reservoir receiving hyperthermal effluents from a nuclear 
production reactor (Par Pond), 6:21110 (DOE/OR/00033— 
T4) 
POROUS MATERIALS 
Heat Transfer 
Definition of a facility for experimental studies of two-phase 
flows and heat transfer in porous materials, 6:20719 
(SAND—80-2634C) 


POTASSIUM BROMIDES 
Solubility 


Heat and mass transfer in porous media, 6:20116 (LA-UR—81- 

1261) 
Mass Transfer 

Heat and mass transfer in porous media, 6:20116 (LA-UR—81- 

1261) 
Multiphase Flow 

Three-phase fluid flow in porous media, 6:21126 

(DOE/BETC/IC—80/4) 
Permeability 

Three-phase fluid flow in porous media, 6:21126 

(DOE/BETC/IC—80/4) 
Two-Phase Flow 

Definition of a facility for experimental studies of two-phase 
flows and heat transfer in porous materials, 6:20719 
(SAND—80-2634C) 

Wettability 

Three-phase fluid flow in porous media, 6:21126 

(DOE/BETC/IC—80/4) 
POSITRON BEAMS 
Beam Transport 
Design features and operational characteristics of the PEP 
beam-transport and injection system, 6:20743 (LBL—11742) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Abundance 

Chemical ecology investigations at the Geysers, California, 

6:20112 (UCRL—84507) 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Catalytic Effects 

Catalyst and process for converting synthesis gas to light 

olefins (Patent), 6:19685 
Emission Spectra 

MHD atomic processes: potassium line-shape studies, 6:20362 

(SAND—81-0489C) 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 

6:20841 (EML—390(App.)) 
Photometry 

Potassium-argon and neutron activation analysis studies of 

polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
Solvent Extraction 

Metal ion complexation by ionic crown ethers. Progress report, 

6:20617 (DOE/ER/10604—1) 
POTASSIUM 40 
Activity Levels 

Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Dose Rates 

Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 

Ingestion 

Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 

780422—(Vol.1)) 
POTASSIUM BROMIDES 
Solubility 

Durability of beryllium fluoride glasses in water: comparison 

with other glasses and crystals, 6:20611 





POTASSIUM COMPOUNDS 
Solubility 


POTASSIUM COMPOUNDS 
Crystal Growth 
Growth of KH2PO, crystals at constant temperature and 
supersaturation. Quarterly progress report, 20 October 1980- 
31 January 1981, 6:20516 (UCRL—15341) 
Dielectric Properties 
Pressure dependence of the static dielectric properties of 
K(H/sub 1-x/D/sub x/)2PO,; and RbH2PO,, 6:20609 
POTASSIUM FLUORIDES 
Solubility. 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
POTASSIUM HYDRIDES 
Electronegativity 
MCSCF pseudopotential calculations for the alkali hydrides 
and their anions, 6:21197 
Electronic Structure 
MCSCF pseudopotential calculations for the alkali hydrides 
and their anions, 6:21197 
POTASSIUM NITRATES 
Chemical Reactions 
Catalyst and process for converting synthesis gas to light 
olefins (Patent), 6:19685 
Reduction 
Catalyst and process for converting synthesis gas to light 
olefins (Patent), 6:19685 
POTASSIUM SULFATES 
Activation Analysis 
Potassium-argon and neutron activation analysis studies of 
polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
Isotope Dating 
Potassium-argon and neutron activation analysis studies of 
polyhalites near the WIPP site, 6:21129 (SAND—81-7071) 
POTATOES 
Gamma Spectra 
Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 
780422—(Vol.1)) 
POULTRY 
See FOWL 
POWDER METALLURGY 
Energy Consumption 
Status report on energy consumption and distribution in the 
P/M industry (1976) (USA), 6:20434 
Meetings 
1978 and 1979 national powder metallurgy conference 
proceedings, 6:20499 
Powder metallurgy in defense technology. Volume 5, 6:20489 
Reviews 
Soviet powder metallurgy developments, 6:20490 
POWER DEMAND 
Computerized Simulation 
Forecasting load-duration curves through simulation of hourly 
loads, 6:20339 (EPRI-EA—1729-SR) 
Data Acquisition 
Large industrial data problems, 6:20330 (EPRI-EA—1729-SR) 
Data Analysis 
Load-forecasting data sources and reliability: a rural electric 
cooperative perspective, 6:20329 (EPRI-EA—1729-SR) 
Economic Elasticity 
Study on the demand for electricity and the variation in the 
price elasticities for manufacturing industries, 6:20348 
Electric Utilities 
Problems of electric-utility-load forecasting: proceedings of the 
1979 EPRI load-forecasting symposium, 6:20328 (EPRI- 
EA—1729-SR) 
Energy Conservation 
Impact of residential-conservation program on hourly load 
forecasts, 6:20340 (EPRI-EA—1729-SR) 
Energy Models 
Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 
Dynamic method for evaluating Union Electric's hourly 
demands, 6:20338 (EPRI-EA—1729-SR) 
Efficient estimation of forecasting models. 6:20341 (EPRI- 
EA—1729-SR) 
Electric load forecasting: probing the issues with models, 
6:20334 (EPRI-EA—1729-SR) 
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End-use approach and attendant data base for energy 
forecasting in the commercial sector: application to 
California, 6:20304 (EPRI-EA—1729-SR) 

Exploring existing model capability by model comparisons and 
assessments, 6:20335 (EPRI-EA—1729-SR) 

New directions in load forecasting with emphasis on time-of- 
use analysis, 6:20337 (EPRI-EA—1729-SR) 

Forecasting 

Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 

Dynamic method for evaluating Union Electric’s hourly 
demands, 6:20338 (EPRI-EA—1729-SR) 

Effect of energy-efficiency standards and a phantom load on a 
utility (Middle South Utilities/Arkansas P and L 
econometric model), 6:20342 (EPRI-EA—1729-SR) 

Efficient estimation of forecasting models, 6:20341 (EPRI- 
EA—1729-SR) 

Electric load forecasting: probing the issues with models, 
6:20334 (EPRI-EA—1729-SR) 

Electricity’s role in the economy, 6:20318 (CONF-801107—71) 

End-use approach and attendant data base for energy 
forecasting in the commercial sector: application to 
California, 6:20304 (EPRI-EA—1729-SR) 

Exploring existing model capability by model comparisons and 
assessments, 6:20335 (EPRI-EA—1729-SR) 

Forecasting load-duration curves through simulation of hourly 
loads, 6:20339 (EPRI-EA—1729-SR) 

Impact of residential-conservation program on hourly load 
forecasts, 6:20340 (EPRI-EA—1729-SR) 

Large industrial data problems, 6:20330 (EPRI-EA—1729-SR) 
Load-forecasting data sources and reliability: a rural electric 
cooperative perspective, 6:20329 (EPRI-EA—1729-SR) 
New directions in load forecasting with emphasis on time-of- 

use analysis, 6:20337 (EPRI-EA—1729-SR) 

Perspective on load forecasting, 6:20332 (EPRI-EA—1729-SR) 

Problems of electric-utility-load forecasting: proceedings of the 
1979 EPRI load-forecasting symposium, 6:20328 (EPRI- 
EA—1729-SR) 

Regulator’s perspective on forecasting, 6:20331 (EPRI-EA— 
1729-SR) 

Regulator’s perspective on forecasting, 6:20333 (EPRI-EA— 
1729-SR) 

Use of a synthetic load-curve-estimation technique as an 
alternative to load research, 6:20343 (EPRI-EA—1729-SR) 

Meetings 

Problems of electric-utility-load forecasting: proceedings of the 
1979 EPRI load-forecasting symposium, 6:20328 (EPRI- 
EA—1729-SR) 

Planning 

Problems of electric-utility-load forecasting: proceedings of the 
1979 EPRI load-forecasting symposium, 6:20328 (EPRI- 
EA—1729-SR) 

Regional Analysis 

Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 

Research Programs 

Use of a synthetic load-curve-estimation technique as an 

alternative to load research, 6:20343 (EPRI-EA—1729-SR) 
POWER DISTRIBUTION 
Planning 
Transmission and distribution alternatives analysis, 6:20169 
(DOE/EP—0005) 
POWER GENERATION 
See also COGENERATION 
Proceedings of the American power conference, 6:20349 
Cost Benefit Analysis 
Risk v. benefit, 6:20290 
Economic Analysis 

Alternative methods for achieving given power-system 

reliability levels, 6:20321 (DOE/EP—0005) 
Energy Shortages 

Procedures for assessing strategic reliability and power-system 

vulnerability. 6:20322 (DOE/EP—0005) 
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Outages 
Socio-economic costs of prolonged electricity shortages, 
6:20324 (DOE/EP—0005) 
Planning 
Determining appropriate levels of generation-system reliability, 
6:20326 (DOE/EP—0005) 
Electricity’s role in the economy, 6:20318 (CONF-801107—71) 
Procedures for assessing strategic reliability and power-system 
vulnerability, 6:20322 (DOE/EP—0005) 
Reliability 
Alternative methods for achieving given power-system 
reliability levels, 6:20321 (DOE/EP—0005) 
Determining appropriate levels of generation-system reliability, 
6:20326 (DOE/EP—0005) 
POWER PLANTS 
See also GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 
Economic Analysis 
Alternative methods for achieving given power-system 
reliability levels, 6:20321 (DOE/EP—0005) 
Quality Assurance 
How to gain acceptance of your QA program from your 
customer, 6:20155 
Reliability 
Alternative methods for achieving given power-system 
reliability levels, 6:20321 (DOE/EP—0005) 
Site Selection 
Ecological value ranking and utility corridor selection, 6:20938 
(EPRI-WS—78-141) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also BROWNS FERRY-3 REACTOR 
CALHOUN-1 REACTOR 
CLINCH RIVER BREEDER REACTOR 
GENTILLY REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
SHIPPINGPORT REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
VRAIN REACTOR 
Site Selection 
Existing-site policy for the US nuclear energy system, 6:20230 
POWER SUBSTATIONS 
Equipment Protection Devices 
Substation control and protection project: system requirements 
specification, 6:20178 (EPRI-EL—1813) 
Specifications 
Substation control and protection project: system requirements 
specification, 6:20178 (EPRI-EL—1813) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Control Systems 
NMR magnet regulator circuit providing search and lock 
regulation circuitry for electrostatic accelerator bending 
magnets, 6:20750 (DOE/ER/01388—487) 
Modifications 
Supplement to operation and maintenance manual Unitek 125 
resistance weld power supply, 6:20673 (BDX—613-2580) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
SOLAR-ASSISTED POWER SYSTEMS 
Operation 
Non-utility mechanisms to mitigate socio-economic impacts 
resulting from electric-power interruptions, 6:20170 
(DOE/EP—0005) 
Outages 
Bulk transmission system component outage data base 
Research project 1283-1. Final report, 6:20177 (EPRI-EL— 
1797) 
National electric reliability study. Executive summary, 6:20167 
(DOE/EP—0003) 
National electric reliability study. Final report, 6:20168 
(DOE/EP—0004) 


POWER TRANSMISSION LINES 
Rights-of-Way 


Non-utility mechanisms to mitigate socio-economic impacts 
resulting from electric-power interruptions, 6:20170 
(DOE/EP—0005) 

Short-term cost of electricity-supply interruptions, 6:20323 
(DOE/EP—0005) 

Performance 

Electric utility industry: past and present, 6:20320 (DOE/EP— 

0005) 
Planning 

Transmission and distribution alternatives analysis, 6:20169 

(DOE/EP—0005) 
Reliability 

Alternative methods for achieving given power-system 
reliability levels, 6:20321 (DOE/EP—0005) 

Bulk transmission system component outage data base. 
Research project 1283-1. Final report, 6:20177 (EPRI-EL— 
1797) 

Electric utility industry: past and present, 6:20320 (DOE/EP— 
0005) 

National electric reliability study. Executive summary, 6:20167 
(DOE/EP—0003) 

National electric reliability study. Final report, 6:20168 
(DOE/EP—0004) 

National electric reliability study: technical study reports, 
6:20319 (DOE/EP—0005) 

Transmission and distribution alternatives analysis, 6:20169 
(DOE/EP—0005) 

POWER TRANSMISSION 
Proceedings of the American power conference, 6:20349 
Planning 

Transmission and distribution alternatives analysis, 6:20169 
(DOE/EP—0005) 

POWER TRANSMISSION LINES 
Construction 

Stream protection during transmission line construction and 

maintenance, 6:21024 (EPRI-WS—78-141) 
Economic Impact 

Assessment of potential socioeconomic impacts of transmission 
corridor development, 6:21027 (EPRI-WS—78-141) 

Effect of transmission lines on residential property values, 
6:21028 (EPRI-WS—78-141) 

Environmental and economic aspects of contemporaneous 
electric transmission rights-of-way management techniques, 
6:20961 (EPRI-WS—78-141) 

Electric Fields 

Effects of high-voltage transmission lines on honey bees, 

6:21123 (EPRI-EA— 1809) 
Environmental Effects 

Effects of transmission lines on flight behavior of waterfowl 
and other birds, 6:20987 (EPRI-WS—78-141) 

Wildlife habitat improvement plan for a pumped storage 
hydroelectric project, 6:20973 (EPRI-WS—78-141) 

Environmental Impact Statements 

Draft environmental impact statement. Intermountain Power 

Project, 6:20166 
Environmental Impacts 

Environmental and economic aspects of contemporaneous 
electric transmission rights-of-way management techniques, 
6:20961 (EPRI-WS—78-141) 

Southern Tier Interconnection: a five-year post-construction 
evaluation, 6:20960 (EPRI-WS—78-141) 

Environmental Policy 

Nesting platforms for use with transmission or distribution 

structures, 6:20986 (EPRI-WS—78-141) 
Land Use 

Land use planning issues and future rights-of-way from a 

researcher's perspective, 6:20939 (EPRI-WS—78-141) 
Planning 

Mitigation of pipeline and transmission line impacts, 6:21032 

(EPRI-WS—78-141) 
Rights-of-Way 

Avian breeding success in relation to grassland and shrubland 
habitats within a 138 kV transmission-line corridor, 6:20993 
(EPRI-WS—78-141) 

Bird population responses to a forest-grassland and shrub 
ecotone on a transmission line corridor, 6:20985 (EPRI- 
WS—78-141) 





POWER TRANSMISSION LINES 
Rights-cf-Way 


Comparison of vegetation cover and composition on utility 
rights-of-way of various ages, 6:20968 (EPRI-WS—78-141) 

Developing wildlife management strategies for transmission 
line rights-of-way, 6:20976 (EPRI-WS—78-141) 

Effect of an electric transmission right-of-way on forest 
wildlife habitat, 6:20982 (EPRI-WS—78-141) 

Effect of a utility right-of-way on white-tailed deer in a 
norther deer yard, 6:20984 (EPRI-WS—78-141) 

Environmental concerns in rights-of-way management 
(Leading abstract), 6:20935 (EPRI-WS—78-141) 

Environmental monitoring of the construction of an EHV 
transmission line through a wooded swamp, 6:20959 (EPRI- 
WS—78-141) 

Farms and wires, 6:21026 (EPRI-WS—78-141) 

Habitat-niche discrimination of passerines along a transmission- 
line corridor, 6:20992 (EPRI-WS—78-141) 

Method for monitoring the terrestrial animal community of a 
powerline right-of-way, 6:20970 (EPRI-WS—78-141) 

Policy changes to lessen construction impact on transmission 
line right-of-way: a case history, 6:20952 (EPRI-WS—78- 
141) 

Population levels of cottontail rabbits along a powerline right- 
of-way before and after a modification of management 
procedures, 6:20981 (EPRI-WS—78-141) 

Responses of animals to transmission-line corridor management 
practices, 6:20978 (EPRI-WS—78-141) 

Right-of-way management program, 6:20964 (EPRI-WS—78- 
141) 

Right-of-way utilization by forest-and corridor-breeding bird 
populations, 6:20991 (EPRI-WS—78-141) 

Scoping the environmental study, 6:20940 (EPRI-WS—78-141) 

Transmission corridor planning approach to threatened and 
endangered species, 6:20972 (EPRI-WS—78-141) 

Transmission-line rights-of-way management and white-tailed 
deer habitat: a review, 6:20983 (EPRI-WS—78-141) 

Use of 2,4,5-T for vegetation management on rights-of-way, 
6:20966 (EPRI-WS—78-141) 

Use of rights-of-way by nesting wild turkeys in north Alabama, 
6:20989 (EPRI-WS—78-141) 

Vegetation distribution associated with right-of-way habitats in 
New York, 6:20969 (EPRI-WS—78-141) 

Visual approach to utility planning, 6:20946 (EPRI-WS—78- 
141) 

Site Selection 

Deciding the level of public involvement in right-of-way 
selection and approval, 6:21029 (EPRI-WS—78-141) 

Dickey-Lincoln School Lakes Transmission ETS Project, 
6:20951 (EPRI-WS—78-141) 

Ecological value ranking and utility corridor selection, 6:20938 
(EPRI-WS—78-141) 

Ecosystem response simulation as an aid in computer assisted 
utility corridor siting, 6:20936 (EPRI-WS—78-141) 

Framework for transmission siting, 6:20943 (EPRI-WS—78- 
141) 

Overview of corridor selection and routing methodologies, 
6:20941 (EPRI-WS—78-141) 

Probability and the assessment of impact risk in utility corridor 
siting, 6:20937 (EPRI-WS—78-141) 

Public issues and regulatory change: a Minnesota experience, 
6:20942 (EPRI-WS—78-141) 

Public participation in routing transmission lines: what it means 
and why bother, 6:20944 (EPRI-WS—78-141) 

Public participation in transmission right-of-way selection: a 
case study, 6:20945 (EPRI-WS—78-141) 

Social Impact 

Assessment of potential socioeconomic impacts of transmission 

corridor development, 6:21027 (EPRI-WS—78-141) 
POWER TRANSMISSION TOWERS 
Design 

Selecting designs, materials and colors for transmission 
structures in different environments. 6:20947 (EPRI-WS—78- 
141) 

Environmental Policy 

Nesting platforms for use with transmission or distribution 

structures, 6:20986 (EPRI-WS—78-141) 
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Site Selection 
Economic impact of high voltage transmission towers on 
agricultural lands, 6:21025 (EPRI-WS—78-141) 
PRASEODYMIUM 
Ton Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSES 
Hydraulic Control Devices 

Speed and pressure control system design and simulation for a 

compression press, 6:20671 (BDX—613-2483) 
PRESSURE DROP 
Correlations 

Effect of pressure drops on radon exhalation from walls, 

6:20779 (CONF-780422—(Vol.2)) 
PRESSURE GAGES 
Performance 

Bias identification in PWR pressurizer instrumentation using 
the generalized liklihood-ratio technique, 6:20195 (CONF- 
810605— 1) 

PRESSURE VESSELS 
Materials 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 
Level Indicators 

Bias identification in PWR pressurizer instrumentation using 
the generalized liklihood-ratio technique, 6:20195 (CONF- 
810605—1) 

Pressure Gages 

Bias identification in PWR pressurizer instrumentation using 
the generalized liklihood-ratio technique, 6:20195 (CONF- 
810605—1) 

PRESTRESSED CONCRETE 
Compression Strength 

HTGR Base Technology Program. Task 2: concrete properties 
in nuclear environment. A review of concrete material 
systems for application to prestressed concrete pressure 
vessels, 6:20226 (ORNL/TM—7632) 

Elasticity 

HTGR Base Technology Program. Task 2: concrete properties 
in nuclear environment. A review of concrete material 
systems for application to prestressed concrete pressure 
vessels, 6:20226 (ORNL/TM—7632) 

PRICES 
See also PEAK-LOAD PRICING 
Mathematical Models 
New product pricing, 6:19839 (K/D—5210) 
PRIMARY COOLANT CIRCUITS 
Decontamination 

International decontamination experience, 6:20256 (GEND— 

002) 
Pipes 

Classification of clamp-induced stresses in thin-walled pipe 

(LMFBR), 6:20207 (CONF-810625—3) 
Water Chemistry 
Oxygen suppression in boiling water reactors. Quarterly report 
4, July 1-September 30, 1978, 6:20191 (DOE/ET/34203—38) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS 
Fabrication 

Effect of high-moisture environments on printed-wiring-board 
insulation, 6:20728 (SAND—80-0920C) 

Interface between a printed circuit board computer aided 
design tool (Tektronix 4051 based) and a numerical paper 
tape controlled drill press (Slo-Syn 530: 100 w/ Dumore 
Automatic Head Number 8391), 6:20683 (LBL—12041) 

Performance 

Effect of high-moisture environments on printed-wiring-board 

insulation, 6:20728 (SAND—80-0920C) 
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PRIVACY ACT 
Regulations 
Department of Energy: Privacy Act; records maintained on 
individuals (Federal Register entry), 6:21463 
PROCESS DEVELOPMENT UNITS 
See also PILOT PLANTS 
Design 
High mass flux coal gasification, 6:19688 
Low-Cost Solar Array Project. Experimental process system 
development unit for producing semiconductor-grade silicon 
using the silane-to-silicon process. Quarterly progress report, 
October-December 1980, 6:19974 (DOE/JPL/954334—17) 
Module Experimental Process System Development Unit 
(MEPSDU). Quarterly report No. 1, November 26, 1980- 
February 28, 1981, 6:19976 (DOE/JPL/955902—81/1) 
Performance 
High mass flux coal gasification, 6:19688 
PROCESSING (ORES) 
See ORE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION MECHANISMS 
Evaluation 
Shielded synthesis system for production of 2-deoxy-2- 
['SF]fluoro-D-glucose, 6:21068 
Performance Testing 
Remote, semiautomated production of F-18-labeled 2-deoxy-2- 
fluoro-D-glucose, 6:21067 
PRODUCTION REACTORS 
(For the production of fissile materials only; see also 
IRRADIATION REACTORS.) 
Isotope Production 
Preliminary study of demonstration, test, research and training 
reactors for special nuclear materials production, 6:20232 
(EGG-PHYS—5387) 
PRODUCTIVITY 
Temperature Effects 


Determination of production biology of cladocera in a 
reservoir receiving hyperthermal effluents from a nuclear 
production reactor (Par Pond), 6:21110 (DOE/OR/00033— 


PROGRAMMING LANGUAGES 
See also FORTRAN 
Manuals 
Praxis compiler internals, 6:21478 (UCRL—15335) 
Praxis language reference manual, 6:21477 (UCRL—15331) 
PROJECTILES 
Materials Testing 
Developments in materials for use as kinetic energy 
penetrators, 6:20491 
PROJECTION SPARK CHAMBERS 
Superconducting Magnets 
Ground-plane insulation failure in the first TPC 
superconducting coil, 6:20756 (LBL—12326) 
PROMETHIUM 
Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANOLS 
Chemical Reactions 
Kinetics and CIDEP of radicals during photoreduction of 
acetone with 2-propanol by effect modulated ESR 
spectroscopy, 6:20631 
PROPANONE 
See ACETONE 
PROTACTINIUM 231 TARGET 
Neutron Reactions 
Some spectroscopic properties of fine structures observed near 
the **' Pa(n.f) fission threshold, 6:21281 
PROTACTINIUM ISOTOPES 
Alpha Decay 
Systematics of nuclear level properties in the lead region, 
6:21278 


PROTON-PROTON INTERACTIONS 
Elastic Scattering 


Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
PROTEINS 


See also GLUCOPROTEINS 
HISTONES 


Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Biochemical Reaction Kinetics 
Intrinsic fluorescence of proteins, 6:21038 (CONF-8003131—1) 
Biosynthesis 
Endogenous type C viral gene expression in cultures of fetal 
diploid baboon cells treated with 5’-bromodeoxyuridine, 
6:21056 
Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 
Chemical Bonds 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Cross-Linking 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T1) 
Fluorescence 
Intrinsic fluorescence of proteins, 6:21038 (CONF-8003131—1) 
Iodination 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Metabolism 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Phosphorylation 
Intracellular phosphorylation of vitellogenin in the liver of 
estrogen-stimulated Xenopus laevis, 6:21044 
Precursor 
Identification of mitochondrial proteins and some of their 
precursors in two-dimensional electrophoretic maps of 
human cells, 6:21047 
Purification 
Purification of the gene 0.3 protein of bacteriophage T7, an 
inhibitor of the DNA restriction system of Escherichia coli, 
6:21074 
Radioimmunoassay 
Endogenous type C viral gene expression in cultures of fetal 
diploid baboon cells treated with 5’-bromodeoxyuridine, 
6:21056 
PROTON BEAMS 
Energy Spectra 
Energy spectrum diagnostics for collectively accelerated 
proton beams, 6:20741 
PROTON DETECTION 
Evaluation 
Exposure to cosmic-ray neutrons at commercial jet aircraft 
altitudes, 6:21083 (CONF-780422—(Vol.2)) 
PROTON REACTIONS 
Coherent Scattering 
Coherent proton diffraction dissociation on helium from 46 to 
400 GeV, 6:21215 
Diffraction Models 
Coherent proton diffraction dissociation on helium from 46 to 
400 GeV, 6:21215 
Elastic Scattering 
Proton-helium elastic scattering from 45 to 400 GeV, 6:21214 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 
Inclusive Interactions 
Coherent proton diffraction dissociation on helium from 46 to 
400 GeV, 6:21215 
PROTON-ANTIPROTON INTERACTIONS 
Elastic Scattering 
Dip movement in pp-bar and pp elastic collisions, 6:21240 
Total Cross Sections 
Dip movement in pp-bar and pp elastic collisions, 6:21240 
PROTON-PROTON INTERACTIONS 
Elastic Scattering 
Dip movement in pp-bar and pp elastic collisions, 6:21240 





PROTON-PROTON INTERACTIONS 
Particle Production 


Particle Production 
K-matrix analysis of the J/sup P/ = 3~ and 2* dibaryon 
systems, 6:21233 
Total Cross Sections 
Dip movement in pp-bar and pp elastic collisions, 6:21240 
PROTONS 
See also SOLAR PROTONS 
Pair Production 
Search for Narrow p-barp states in 10 GeV/c zip interactions, 
6:21221 
Search for narrow p-barp states in the reaction 7” p—-p7 p- 
barp at 16 GeV/c, 6:21222 
PROTOZOA 
See also ZOOPLANKTON 
Mineralization 
Trachelomonas hispida var. coronata (Euglenophyceae). III. 
Envelope elemental composition and mineralization, 6:21075 
PRTR REACTOR 
In Pile Loops 
PRTR rupture loop decontamination, 6:20257 (GEND—002) 
PSI-3105 RESONANCES 
Radiative Decay 
Radiative transitions to an n/sub c/ (2980) candidate state and 
the observation of hadronic decays of this state*, 6:21225 
Radiative transitions from the u(3095) to ordinary hadrons, 
6:21226 
PSI-3695 RESONANCES 
Radiative Decay 
Radiative transitions to an n/sub c/ (2980) candidate state and 
the observation of hadronic decays of this state*, 6:21225 
PSORALEN 
Chemical Reaction Kinetics 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress report, October 1, 1980-September 30, 
1981, 6:21114 (DOE/EV/02217—38) 
PSYCHOLOGY 
See BEHAVIOR 
PTFE 
See TEFLON 
PUBLIC BUILDINGS 
Design 
Willow Park II Community Center. Design report for the 
passive solar commercial buildings design assistance and 
demonstration program, 6:20397 (DOE/CS/30361—T1) 
Energy Analysis 
Willow Park II Community Center. Design report for the 
passive solar commercial buildings design assistance and 
demonstration program, 6:20397 (DOE/CS/30361—T1) 
Solar Architecture 
Willow Park II Community Center. Design report for the 
passive solar commercial buildings design assistance and 
demonstration program, 6:20397 (DOE/CS/30361—T1) 
PUBLIC LANDS 
Coal Deposits 
Economic analysis of maximum economic recovery of federal 
coal (Criticism of proposed leasing regulation), 6:19714 
(USGS-OFR—79-1142) 
Leases 
Final environmental impact statement. Development of coal 
resources in west-central Colorado, 6:19709 
Final environmental impact statement. Development of coal 
resources in central Utah, 6:19710 
Natural Gas Deposits 
Resource appraisal of undiscovered oil and gas resources in the 
William O. Douglas Arctic Wildlife Range, 6:19756 (USGS- 
OFR—80-916) 
Petroleum Deposits 
Resource appraisal of undiscovered oil and gas resources in the 
William O. Douglas Arctic Wildlife Range, 6:19756 (USGS- 
OFR—80-916) 
Resource Development 
Final environmental impact statement. Development of coal 
resources in west-central Colorado, 6:19709 
Final environmental impact statement. Development of coal 
resources in central Utah, 6:19710 
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PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Regulations 
Draft environmental impact statement. Small power 
production and cogeneration facilities-qualifying status-rates 
and exemptions (a rulemaking in Docket Nos. RM79-54 and 
RM79-55), 6:20162 
Solar Energy 
Municipal solar utilities in California: marketing, financial and 
legal issues, 6:19944 (P—5S00-80-062) 
PUERTO RICO 
Wind Power 
Meteorological Validation Program. Candidate wind turbine 
generator site semi-annual data summary for Culebra, Puerto 
Rico, January 1980-June 1980, 6:20128 (DOE/RL/01830— 
TS) 
Wind energy resource atlas. Volume 12. Puerto Rico and US 
Virgin Islands, 6:20122 (PNL—3195-WERA-12) 
PUGET SOUND 
Water Pollution 
Organo-sulfur compounds in sediments of the Puget Sound 
basin, 6:21006 
PULPS 
See SLURRIES 
PULSE GENERATORS 
Precision triangular waveform generator model 79-11965, 
6:20787 (ORNL/TM—7311) 
Pulse transformer operation in megagauss fields, 6:20699 
PUMP TURBINES 
Design 
Evaluation of advanced turbomachinery for underground 
pumped hydroelectric storage. Part 3. Multistage 
unregulated pump/turbines for operating heads of 1000 to 
1500 m, 6:20271 (ANL/ES—102) 
Economic Analysis 
Evaluation of advanced turbomachinery for underground 
pumped hydroelectric storage. Part 3. Multistage 
unregulated pump/turbines for operating heads of 1000 to 
1500 m, 6:20271 (ANL/ES—102) 
Performance 
Evaluation of advanced turbomachinery for underground 
pumped hydroelectric storage. Part 3. Multistage 
unregulated pump/turbines for operating heads of 1000 to 
1500 m, 6:20271 (ANL/ES—102) 
PUMPED STORAGE POWER PLANTS 
Environmental Effects 
Wildlife habitat improvement plan for a pumped storage 
hydroelectric project, 6:20973 (EPRI-WS—78-141) 
Pump Turbines 
Evaluation of advanced turbomachinery for underground 
pumped hydroelectric storage. Part 3. Multistage 
unregulated pump/turbines for operating heads of 1000 to 
1500 m, 6:20271 (ANL/ES—102) 
PURINES 
See also ADENINES 
Agglomeration 
Base crystallization and base stacking in water, 6:20636 
PWR TYPE REACTORS 
See also CALHOUN-1 REACTOR 
LOFT REACTOR 
SHIPPINGPORT REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-] REACTOR 
THREE MILE ISLAND-2 REACTOR 
Containment Buildings 
Iterative nonlinear unfolding code: TWOGO, 6:20196 
(DOE/EML—391) 
ECCS 
TRAC-PD2 analysis of FLECHT experiments, 6:20259 (LA- 
UR—80-3309) 
Fuel Assemblies 
Passive neutron measurements and calculations of irradiated 
PWR fuel assemblies, 6:20200 (LA-UR—81-1332) 
Fuel Rods 
Chemical thermodynamics of complex systems: fission product 
behavior in LWR fuel elements, 6:20194 (LBL—12291) 
Loss of Coolant 
TRAC-PD2 analysis of FLECHT experiments, 6:20259 (LA- 
UR—80-3309) 
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Neutron Dosimetry 
Iterative nonlinear unfolding code: TWOGO, 6:20196 
(DOE/EML—391) 
Pressurizers 
Bias identification in PWR pressurizer instrumentation using 
the generalized liklihood-ratio technique, 6:20195 (CONF- 
810605—1) 
Reactor Instrumentation 
Bias identification in PWR pressurizer instrumentation using 
the generalized liklihood-ratio technique, 6:20195 (CONF- 
810605—1) 
Instrument failure detection using functional redundancy 
applied to a nuclear pressurizer, 6:20197 (EGG-EE—5405) 
Spent Fuel Elements 
Passive neutron measurements and calculations of irradiated 
PWR fuel assemblies, 6:20200 (LA-UR—81-1332) 
PYRAZINES 
Crystal Structure 
Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(1]) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(II1) 
trifluoromethanesulfonate monohydrate, 6:20592 
Molecular Structure 
Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(I]) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(II]) 
trifluoromethanesulfonate monohydrate, 6:20592 
PYRAZOLES 
Chemical Preparation 
Synthesis and crystal structure of UCps(C3HsNe2). A new mode 
of pyrazolate bonding, 6:20660 
Crystal Structure 
Synthesis and crystal structure of UCp3(C3Hs3Ne2). A new mode 
of pyrazolate bonding, 6:20660 
PYRIDINES 
See also PYRIDINIUM COMPOUNDS 
Chemical Reactions 
Electron transfer reactions of the biradicals produced in the 
Norrish type II process, 6:20618 
PYRIDINIUM COMPOUNDS 
Chemical Reactions 
New solid electrolytes: substituted organic ammonium silver 
iodides, 6:20602 
PYRITE 
Catalytic Effects 
Catalytic effects in coal gasification. Annual report, FY 1980, 
6:19682 (SAND—81-0282) 
Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, June 
1, 1980-August 31, 1980, 6:19646 (DOE/ET/14806—T1) 
Removal 
Correlation of physical coal separation. Part I, 6:19734 
PYROLYSIS 
Chemical Reaction Kinetics 
Product compositions and kinetics for rapid pyrolysis of 
cellulose, 6:19998 (SERI/CP—622-1096) 
Chemical Reaction Yield 
Experimental investigation into fast pyrolysis of biomass using 
an entrained flow reactor, 6:20000 (SERI/CP—622-1096) 
Heat Transfer 
Perspectives in heat transfer requirements and mechanisms for 
fast pyrolysis, 6:19997 (SERI/CP—622-1096) 
Mathematical Models 
Theory of hydrocarbon pyrolysis to form olefins, 6:20619 
(SERI/CP—622-1096) 
Meetings 
Specialists’ workshop on fast pyrolysis of biomass, 6:19996 
(SERI/CP—622-1096) 
PYROLYSIS PRODUCTS 


See also CHARS 
PYROLYTIC GASES 


Temperature Dependence 
Perspectives in heat transfer requirements and mechanisms for 
fast pyrolysis, 6:19997 (SERI/CP—622-1096) 
Product compositions and kinetics for rapid pyrolysis of 
cellulose, 6:19998 (SERI/CP—622-1096) 


Time Dependence 
Product compositions and kinetics for rapid pyrolysis of 
cellulose, 6:19998 (SERI/CP—622-1096) 
PYROLYTIC CARBON 
Physical Radiation Effects 
Size effect on the irradiation performance of coated fuel 
particles, 6:20204 (GA-A—15993) 
PYROLYTIC GASES 
Chemical Composition 
Experimental investigation into fast pyrolysis of biomass using 
an entrained flow reactor, 6:20000 (SERI/CP—622-1096) 
Pyrolysis experiments at China Lake using a tubular entrained 
flow reactor, 6:19999 (SERI/CP—622-1096) 
PYRROLES 
Combustion Products 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 
Combustion Properties 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 
Ionization Potential 
Angular distributions in the photoelectron spectroscopy of 
furan, thiophene, and pyrrole, 6:20629 
Quantitative Chemical Analysis 
Potentiometric semimicrodetermination of some triazoles, 
diazoles, and triazenes, 6:20576 


Q 


QUALITY ASSURANCE 
How to get acceptance of your QA program - from the 
workforce, 6:20187 
How to tailor your QA program to fit your needs: for an R 
and D project, 6:20185 
How to tailor your quality assurance program to fit your needs 
for nuclear balance of plant, 6:20186 
Re-evaluating your nuclear program needs: avoiding quality 
assurance overcommitments, 6:20221 
Reaping the benefits from your quality assurance program: 
demonstrating QA cost-benefit relationships, 6:20188 
Reevaluating your nuclear program needs: how to back off on 
over commitments, self imposed, 6:20189 
Documentation 
Re-evaluating your nuclear program needs: what records do 
we really need and why, 6:20190 
Implementation 
How to gain acceptance of your QA program from your 
customer, 6:20155 
How to reap the benefits of your QA program: QA 
contributions to project planning, 6:20157 
Meetings 
Sixth annual national Energy Division conference, 6:20670 
QUANTUM ELECTRONICS 
Nonlinear Problems 
Resonant laser excitation in a two-level model: a nonlinear 
Schroedinger equation?, 6:21304 
QUANTUM FIELD THEORY 
See also PHI4-FIELD THEORY 
Supersymmetry 
Regularizations and superconformal anomalies, 6:21250 
QUANTUM MECHANICS 
Boundary Conditions 
Numerical calculations in elementary quantum mechanics using 
Feynman path integrals, 6:21307 
Calculation Methods 
Numerical calculations in elementary quantum mechanics using 
Feynman path integrals, 6:21307 
Chemical Reaction Kinetics 
Mode specificity in unimolecular reaction dynamics: The 
Henon—Heiles potential energy surface, 6:21196 





QUANTUM MECHANICS 
Feynman Path Integral 


Feynman Path Integral 
Numerical calculations in elementary quantum mechanics using 
Feynman path integrals, 6:21307 
Hamiltonians 
Pseudo-spin structure and large N expansion for a class of 
generalized helium Hamiltonians, 6:21305 
Quantum mechanical Hamiltonian models of discrete processes, 
6:21301 
Probability 
Quantum statistical mechanics with flexibly constrained 
degrees of freedom, 6:21296 
QUARK MODEL 
See also FLAVOR MODEL 
Mass Formulae 
Masses and widths of odd-parity N and D resonances, 6:21242 
Particle Widths 
Masses and widths of odd-parity N and D resonances, 6:21242 
QUARKONIUM 
Particle Production 
Inclusive quarkonium production, 6:21230 (BNL—29297) 
Off-resonance production of heavy vector quarkonium states in 
e*e” annihilation, 6:21238 
Weak Particle Decay 
Consequences of weak heavy-quarkonium decay for masses 
greater than 40 GeV, 6:21234 
QUARKS 
Particle Production 
Quark-gluon separation in three-jet events, 6:21232 
QUARTZ 
Comparative Evaluations 
Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 
Surface Contamination 
Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
QUATERNARY COMPOUNDS 
See also PYRIDINIUM COMPOUNDS 
Chemical Reactions 
Potentiometric microtitration of anions with 
cetyltrimethylammonium bromide. I. Inorganic anions, 
6:20641 
QUINOLINES 
Denitrification 
Crossed reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, February 1, 1981-April 30, 1981, 6:19667 
(DOE/PC/30075—5) 
QUINONES 
Chemical Reactions 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
Photochemistry 
Redox photochromism in a heteroatomic polycyclic quinone, 
6:20646 


RABBITS 
Population Dynamics 
Population levels of cottontail rabbits along a powerline right- 
of-way before and after a modification of management 
procedures, 6:20981 (EPRI-WS—78-141) 
RADIAL FLOW MHD GENERATORS 
See DISK MHD GENERATORS 
RADIATION ACCIDENTS 
Simulation 
Seventeenth nuclear accident dosimetry intercomparison study: 
August 11-15, 1980, 6:20784 (ORNL/TM—7696) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DOSEMETERS 
Sve DOSEMETERS 
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RADIATION DOSES 
Age Dependence 

Age-, sex-, and weight-dependent dose patterns due to inhaled 

natural radionuclides, 6:21086 (CONF-780422—(Vol.2)) 
Calculation Methods 

Energy dependence of thermoluminescent dosimetry in 
environmental monitoring, 6:20769 (CONF-780422—(Vol.2)) 

Human dose from radiation of terrestrial origin, 6:21088 
(CONF-780422—(Vol.2)) 

Computer Codes 
Standardized input for Hanford environmental impact 
statements, 6:20929 (PNL—3509(Pt.1)) 
Correlations 
Natural radiation in Japan, 6:20773 (CONF-780422—(Vol.2)) 
Equations 

Methodologies for calculating the radiation dose to man from 

environmental releases of tritium, 6:21107 
Mathematical Models 

Standardized input for Hanford environmental impact 
statements, 6:20929 (PNL—3509(Pt.1)) 

TLD measurements and model calculations of environmental 
radiation exposure rates, 6:20770 (CONF-780422—(Vol.2)) 

Monte Carlo Method 

Human dose from radiation of terrestrial origin, 6:21088 

(CONF-780422—(Vol.2)) 
Monthly Variations 

TLD measurements and model calculations of environmental 

radiation exposure rates, 6:20770 (CONF-780422—(Vol.2)) 
Seasonal Variations 

Measurement program of natural radiation in France: 
description and preliminary results, 6:20775 (CONF- 
780422—(Vol.2)) 

Sex Dependence 
Age-, sex-, and weight-dependent dose patterns due to inhaled 
natural radionuclides, 6:21086 (CONF-780422—(Vol.2)) 

RADIATION DOSIMETRY 

See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 

See RADIATION DOSES 
RADIATION FLUX 

See also NEUTRON FLUX 

Biological Models 

Vertical oceanic transport of alpha-radioactive nuclides by 

zooplankton fecal pellets, 6:21009 (CONF-780422—(Vol.1)) 
Calculation Methods 

Population dose equivalent from naturally occurring 
radionuclides in building materials, 6:21096 (CONF-780422— 
(Vol.2)) 

Daily Variations 

Statistical analysis of radon flux measurements, 6:20896 
(CONF-780422—(Vol.1)) 

Variation of vertical atmospheric stability by means of radon 
measurements and of sodar monitoring, 6:20822 (CONF- 
780422—(Vol.1)) 

Mathematical Models 

Determinants of radon flux from complex media: virgin and 
reclaimed lands in Florida phosphate region, 6:20920 
(CONF-780422—(Vol.2)) 

Uranium mill tailings piles as sources of atmospheric Radon- 
222, 6:20915 (CONF-780422—(Vol.2)) 

Seasonal Variations 

Statistical analysis of radon flux measurements, 6:20896 

(CONF-780422—(Vol.1)) 
Statistical Models 

Statistical analysis of radon flux measurements, 6:20896 

(CONF-780422—(Vol.1)) 
RADIATION MONITORING 
Temperature Dependence 
Automated radon-thoron monitoring for earthquake prediction 
research, 6:20897 (CONF-780422—(Vol.1)) 
RADIATION MONITORS 
Sensitivity 
New ICPP portal monitor, 6:21101 (ENICO—1083) 
RADICALS 


See also CARBENES 
HYDROXYL RADICALS 
SUPEROXIDE RADICALS 
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Chemical Reaction Yield 
Electron transfer reactions of the biradicals produced in the 
Norrish type II process, 6:20618 
Chemical Reactions 
Electron transfer reactions of the biradicals produced in the 
Norrish type II process, 6:20618 
Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T 1) 
Spin-Lattice Relaxation 
Electron spin-lattice relaxation times of transient free radicals, 
6:20653 
RADIOACTIVE AEROSOLS 
Classification 
Mean size among the particles of short-lived radon daughter 
products in the atmosphere, 6:20857 (CONF-780422— 
(Vol.1)) 
Comparative Evaluations 
Diffusion coefficient of radon decay products and their 
attachment rate to the atmospheric aerosol, 6:20856 (CONF- 
780422—(Vol.1)) 
Configuration Interaction 
Diffusion coefficient of radon decay products and their 
attachment rate to the atmospheric aerosol, 6:20856 (CONF- 
780422—(Vol.1)) 
Gaseous Diffusion 
Diffusion coefficient of radon decay products and their 
attachment rate to the atmospheric aerosol, 6:20856 (CONF- 
780422—(Vol.1)) 
Particle Size 
Size distribution and origin of lead-210, bismuth-210, and 
polonium-210 on airborne particles in the troposphere, 
6:20862 (CONF-780422—(Vol.1)) 
Seasonal Variations 
Lead-210 in the atmosphere, 6:20864 (CONF-780422—(Vol.1)) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS 
Chemical Composition 
Measurements of nitric oxide after a nuclear burst, 6:21156 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Environmental Impacts 
Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
Radiation Doses 
Analytical method for assessing the mean gamma exposure due 
to continuously emitted radioactive off-gas, 6:20881 (ORNL- 
tr—4745) 
Radiation Monitoring 
Annual environmental monitoring report of the Lawrence 
Berkeley Laboratory, 1980, 6:20876 (LBL—12604) 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 


RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 


Pneumatic Transport 
Effects of bend configuration on dilute-phase pneumatic 
transport (In calcining facility), 6:19860 (ENICO— 1084) 
Storage 
Storage containers for radioactive material (Patent), 6:19851 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 


See also SHAFT EXCAVATIONS 
STACK DISPOSAL 


Bibliographies 
Radioactive waste processing and disposal: a bibliography 
(3700 citations), 6:19855 (DOE/TIC—3311-S10) 
Containers 
Proposed design requirements for high-integrity containers 
used to store, transport, and dispose of high-specific-activity. 
low-level radioactive wastes from Three Mile Island Unit I, 
6:20687 (SAND—81-0567) 
Environmental Exposure Pathway 
Geochemistry and the release scenario analysis task, 6:19882 
(PNL-SA--8257) 


RADIOACTIVE WASTE FACILITIES 
Radioactive Waste Disposal 


WISAP Release Scenario Analysis Workshop, 6:19906 (PNL- 

SA—8257) 
Feasibility Studies 

Geology and geohydrology of the east Texas Basin. Report on 
the progress of nuclear waste isolation feasibility studies 
(1979), 6:19853 (DOE/ET/46605—T1) 

Geologic Deposits 

Pacific Northwest Laboratory, waste isolation safety 
assessment program, 6:19907 (PNL-SA—8257) 

Retrieval options study, 6:19867 (ONWI—63) 

Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 

Hazards 

Hazard index for underground toxic material, 6:19909 

(UCRL—83822) 
High-Level Radioactive Wastes 

Retrieval options study, 6:19867 (ONWI—63) 

Subseabed-disposal program: systems-analysis program plan, 
6:19887 (SAND—80-2640) 

Marine Disposal 

Subseabed-disposal program: systems-analysis program plan, 

6:19887 (SAND—80-2640) 
Quality Assurance 

National waste terminal storage program. Supplementary 
quality-assurance requirements, 6:19861 (HEDIL-SA—2232- 
FP) 

Radionuclide Migration 

Preliminary hydrologic release scenarios for a candidate 
repository site in the Columbia River basalts, 6:19904 (RHO- 
BWI-ST—12) 

Research Programs 
Low-level waste research and development program, 6:20926 
(ORNL—S5700) 
Retrieval Systems 
Retrieval options study, 6:19867 (ONWI—63) 
Risk Assessment 

Assessment of effectiveness of geologic isolation systems. 
WISAP Release Scenario Analysis Workshop, September 
13-15, 1979, 6:19877 (PNL-SA—8257) 

Computerized methodology for evaluating the long-range 
radiological impact of shallow-land burial, 6:19900 (CONF- 
810462—1) 

Geochemistry and the release scenario analysis task, 6:19882 
(PNL-SA—8257) 

Pacific Northwest Laboratory, waste isolation safety 
assessment program, 6:19907 (PNL-SA—8257) 

Volcanic hazard studies, 6:19881 (PNL-SA—8257) 

WISAP Release Scenario Analysis Workshop, 6:19906 (PNL- 
SA—8257) 

Salt Deposits 

Bell Canyon test summary report, 6:19883 (SAND—80-1375) 

Dessicant materials screening for backfill in a salt repository, 
6:19869 (ONWI—214) 

Geologic data for borehole ERDA-9, Eddy County, New 
Mexico, 6:19895 (USGS-OFR—81-469) 

Geologic data for borehole ERDA-6, Eddy County, New 
Mexico, 6:19894 (USGS-OFR—8 1-468) 

Site Selection 

Geologic data for borehole ERDA-9, Eddy County, New 
Mexico, 6:19895 (USGS-OFR—81-469) 

Geologic data for borehole ERDA-6, Eddy County, New 
Mexico, 6:19894 (USGS-OFR—8 1-468) 

Spent Fuels 
Retrieval options study, 6:19867 (ONWI—63) 
RADIOACTIVE WASTE FACILITIES 
Backfilling 

Dessicant materials screening for backfill in a salt repository, 

6:19869 (ONWI—214) 
Boreholes 

Basic data report for Drillhole WIPP 33 (Waste Isolation Pilot 
Plant-WIPP), 6:19884 (SAND—80-2011) 

Bell Canyon test summary report, 6:19883 (SAND—80-1375) 

Radioactive Waste Disposal 

Cement technology for plugging boreholes in radioactive- 
waste-repository sites. Progress report, October 1, 1978- 
September 30, 1979, 6:19870 (ORNL—5610) 








RADIOACTIVE WASTE FACILITIES 
Sealing Materials 


Sealing Materials 

Repository sealing: evaluations of materials research objectives 

and requirements, 6:19868 (ONWI— 108) 
RADIOACTIVE WASTE MANAGEMENT 

See also RADIOACTIVE WASTE STORAGE 

Nuclear waste isolation activities report, 6:19854 
(DOE/NWTS/P—14) 

Containment Systems 

Selection of containment systems for commercial high-level 

radioactive waste management, 6:19876 (PNL—3803) 
Economics 

Environmental control technology for mining and milling low- 

grade uranium resources, 6:20928 (PNL—3475) 
Mill Tailings 

Status of activities on the inactive uranium mill tailings sites 
remedial action program. Office of the Assistant Secretary 
for Environment, 6:19852 (DOE/EP—0002) 

Quality Assurance 

Quality assurance challenges in nuclear waste management, 

6:19899 
Risk Assessment 

Perspectives and reconciliation of viewpoints on risk 

assessment issues, 6:19892 (UCRL—83974) 
Technology Assessment 

National low-level waste program management, 6:21020 
(ORNL—S5700) 

RADIOACTIVE WASTE PROCESSING 
Bibliographies 

Radioactive waste processing and disposal: a bibliography 

(3700 citations), 6:19855 (DOE/TIC—3311-S10) 
Calcination 

Effects of bend configuration on dilute-phase pneumatic 

transport (In calcining facility), 6:19860 (ENICO—1084) 
Coagulants 

Process for decontaminating radioactive waste water using a 

ferrofluid and magnetic separation (Patent), 6:19897 
Combustion 

Glass Furnace Project: October 1980-March 1981, 6:19865 

(MLM—2825) 
Coordinated Research Programs 

Composite quarterly technical report: long-term high-level 
waste technology, October-December 1980, 6:19858 (DP— 
80-157-4) 

Demonstration Programs 

Pelletized waste form demonstration program, October 1980- 
March 1981, 6:19866 (MLM—2827) 

Preconceptual design study for solidifying high-level waste: 
West Valley Demonstration Project, 6:19856 (DOE/TIC— 
11433(App.)) 

Preconceptual design study for solidifying high-level waste: 
West Valley Demonstration Project, 6:19857 (DOE/TIC— 
11433(App.A,B,C)) 

Encapsulation 

Nuclear-waste encapsulation by metal-matrix casting, 6:19874 
(PNL—3750) 

High-Level Radioactive Wastes 

Composite quarterly technical report: long-term high-level 
waste technology, October-December 1980, 6:19858 (DP— 
80-157-4) 

Conceptual process for immobilizing defense high level wastes 
in SYNROC-D, 6:19891 (UCRL—15347) 

Nuclear-waste encapsulation by metal-matrix casting, 6:19874 
(PNL—3750) 

Preconceptual design study for solidifying high-level waste: 
West Valley Demonstration Project, 6:19856 (DOE/TIC— 
11433(App.)) 

Preconceptual design study for solidifying high-level waste: 
West Valley Demonstration Project, 6:19857 (DOE/TIC— 
11433(App.A.B.C)) 

Iodine 129 

Evaporation of iodine-containing off-gas scrubber solution 

(Patent), 6:19898 
Liquid Wastes 

Process for decontaminating radioactive waste water using a 

ferrofluid and magnetic separation (Patent), 6:19897 
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Low-Level Radioactive Wastes 

Pelletized waste form demonstration program, October 1980- 

March 1981, 6:19866 (MLM—2827) 
Pelletizing 

Pelletized waste form demonstration program, October 1980- 

March 1981, 6:19866 (MLM—2827) 
Precipitation 

Process for decontaminating radioactive waste water using a 

ferrofluid and magnetic separation (Patent), 6:19897 
Research Programs 

Conceptual process for immobilizing defense high level wastes 
in SYNROC-D, 6:19891 (UCRL—15347) 

Mineral waste form development for US defense wastes. 
Progress report, 6:19889 (UCRL—15347) 

Sodium fixation in SYNROC-D formulations, 6:19890 
(UCRL—15347) 

Solidification 

Composite quarterly technical report: long-term high-level 
waste technology, October-December 1980, 6:19858 (DP— 
80-157-4) 

Conceptual process for immobilizing defense high level wastes 
in SYNROC-D, 6:19891 (UCRL—15347) 

Connecting section and associated systems concept for the 
spray calciner/in-can melter process, 6:19872 (PNL—3170) 

Immobilization of high-level defense wastes in SYNROC: an 
appraisal of product performance, 6:19893 (UCRL—85913) 

Mineral waste form development for US defense wastes. 
Progress report, 6:19889 (UCRL—15347) 

Nuclear-waste encapsulation by metal-matrix casting, 6:19874 
(PNL—3750) 

Preconceptual design study for solidifying high-level waste: 
West Valley Demonstration Project, 6:19856 (DOE/TIC— 
11433(App.)) 

Preconceptual design study for solidifying high-level waste: 
West Valley Demonstration Project, 6:19857 (DOE/TIC— 
11433(App.A,B,C)) 

SYNROC Process 

Conceptual process for immobilizing defense high level wastes 
in SYNROC-D, 6:19891 (UCRL—15347) 

Sodium fixation in SYNROC-D formulations, 6:19890 
(UCRL—15347) 

RADIOACTIVE WASTE STORAGE 

Interpretation of geophysical well-log measurements in drill 
holes UE2Sa-4, -5, -6, and -7, Yucca Mountain, Nevada Test 
Site, 6:19896 (USGS-OFR—81-615) 

Containers 

Proposed design requirements for high-integrity containers 
used to store, transport, and dispose of high-specific-activity, 
low-level radioactive wastes from Three Mile Island Unit II, 
6:20687 (SAND—81-0567) 

High-Level Radioactive Wastes 

Removal of salt from high-level waste tanks by density-driven 

circulation or mechanical agitation, 6:19859 (DP—1587) 
Hydrology 

Analytical solutions of moisture flow equations and their 

numerical evaluation, 6:19903 (PNL—3680) 
Materials Testing 

Materials screening tests for the krypton-85 storage 

development program. Final report, 6:19843 (ENICO—1081) 
Research Programs 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, October 1- 
December 31, 1980, 6:19862 (LA—8739-PR) 

Simulation 

Eleana near-surface heater experiment final report, 6:19885 
(SAND—80-2137) 

Thermal analysis supporting the design of the Avery Island 
field experiments, 6:19871 (ORNL/ENG/TM—21) 

Site Selection 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, October 1- 
December 31, 1980, 6:19862 (LA—8739-PR) 

Search for underground openings for in situ test facilities in 
crystalline rock, 6:19864 (L.BL—11655) 

Tanks 

Removal of salt from high-level waste tanks by density-driven 

circulation or mechanical agitation, 6:19859 (DP—1587) 
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Temperature Distribution 
Influence of convective-energy transfer on calculated 
temperature distributions in proposed hard-rock nuclear 
waste repositories, 6:19888 (SAND—81-0205C) 
Thermal analysis supporting the design of the Avery Island 
field experiments, 6:19871 (ORNL/ENG/TM—21) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Toxicity 
Hazard index for underground toxic material, 6:19909 
(UCRL—83822) 
RADIOACTIVITY 
See also ACTIVITY LEVELS 
NATURAL RADIOACTIVITY 
Buildup 
Diurnal variation of radon measured indoors and outdoors in 
Grand Junction, Colorado, and Teaneck, New Jersey, and 
the influence that ventilation has on the buildup of radon 
indoors, 6:20911 (CONF-780422—(Vol.2)) 
Effect of pressure drops on radon exhalation from walls, 
6:20779 (CONF-780422—(Vol.2)) 
Exhalation of Radon-222 from building materials and walls, 
6:20778 (CONF-780422—(Vol.2)) 
Calculation Methods 
Some observations of the variations in natural gamma radiation 
due to rainfall, 6:20861 (CONF-780422—(Vol.1)) 
Correlations 
Size distribution and origin of lead-210, bismuth-210, and 
polonium-210 on airborne particles in the troposphere, 
6:20862 (CONF-780422—(Vol.1)) 
Global Aspects 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL ANALYSIS 
Comparative Evaluations 
Determination of radium-226 in environmental samples, 
6:20903 (CONF-780422—(Vol.1)) 
Cost Benefit Analysis 
Determination of radium-226 in environmental samples, 
6:20903 (CONF-780422—(Vol.1)) 
Sensitivity 
Determination of radium-226 in environmental samples, 
6:20903 (CONF-780422—(Vol.1)) 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
Activity Levels 
Assessment of natural radionuclides in the coal fuel cycle, 
6:19708 (CONF-780422—(Vol.2)) 
Environmental Transport 
Migration of radionuclides through sorbing media analytical 
solutions--I], 6:20924 (LBL—11616(Vol.2)) 
Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 
Global Aspects 
Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 
Particle Resuspension 
Potential importance of resuspension during chronic releases of 
radionuclides to the atmosphere, 6:20880 
Radiation Monitoring 
Appendix to Environmental Measurements Laboratory. 
Environmental report, 6:20840 (EML—390(App.)) 
Uranium 234 
Assessment of natural radionuclides in the coal fuel cycle. 
6:19708 (CONF-780422—(Vol.2)) 


RADIUM 223 
Activity Levels 


RADIOMETRIC SURVEYS 
Data Analysis 

Modification of the natural radionuclide distribution by some 
human activities in Canada, 6:20914 (CONF-780422— 
(Vol.2)) 

RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE KINETICS 

(In living organisms.) 

Progress report to Atomic Energy Commission, January 1, 
1970-March 31, 1971, 6:21023 (DOE/SF/00034—T8) 

Biological Models 

Two new rodent models for actinide toxicity studies (797 Pu, 

41 Am), 6:21106 
Measuring Methods 

In vivo detection, localization, and measurement of 
radionuclides in man: a detection system for the localization 
and measurement of small amounts of photon emitters. 
Progress report, September 1, 1979-December 1, 1980, 
6:21100 (DOE/EV/04957—2) 

RADIONUCLIDE MIGRATION 

(In environment.) 

Progress report to Atomic Energy Commission, January 1, 
1970-March 31, 1971, 6:21023 (DOE/SF/00034—T8) 

Bench-Scale Experiments 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, October 1- 
December 31, 1980, 6:19862 (LA—8739-PR) 

Calculation Methods 

Radiological evaluation of structures constructed on 

phosphate-related land, 6:20913 (CONF-780422—(Vol.2)) 
Correlations 

Migration of heavy natural radionuclides in a humid climatic 

zone, 6:20907 (CONF-780422—(Vol.1)) 
Flow Models 

Transport of radon which diffuses from uranium mill tailings, 

6:20916 (CONF-780422—(Vol.2)) 
Mathematical Models 

Migration of radionuclides through sorbing media analytical 
solutions--II, 6:20924 (LBL—11616(Vol.2)) 

Search for long-distance migration of subsurface radon, 
6:20891 (CONF-780422—(Vol.1)) 

Validation of annual average air concentration predictions 
from the AIRDOS-EPA computer code, 6:20869 (CONF- 
810462—2) 

Numerical Solution 
Migration of radionuclides through sorbing media analytical 
solutions--II, 6:20924 (LBL—11616(Vol.2)) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 

Indium-111-labeled human platelets: improved method, 
efficacy, and evaluation, 6:21069 

Nuclear medicine technology progress report for quarter 
ending December 31, 1980, 6:21063 (ORNL/TM—7685) 

Remote, semiautomated production of F-18-labeled 2-deoxy-2- 
fluoro-D-glucose, 6:21067 

Shielded synthesis system for production of 2-deoxy-2- 
['SF]fluoro-D-glucose, 6:21068 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Irradiation Procedures 

Comparison of particle-radiation-therapy modalities, 6:21062 

(BNL—29414) 
RADIUM 
Activity Levels 

Distribution of ambient radon and radon daughters in 
residential buildings in the New Jersey-New York area, 
6:21091 (CONF-780422—(Vol.2)) 

RADIUM 223 
Activity Levels 

Measurements of radium in water using impregnated fibers, 

6:21013 (CONF-780422—(Vol.1)) 








RADIUM 226 
Activity Levels 


RADIUM 226 
Activity Levels 

Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 

Measurement program of natural radiation in France: 
description and preliminary results, 6:20775 (CONF- 
780422—(Vol.2)) 

Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 

Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Radiation exposure from radium-226 ingestion, 6:21081 
(CONF-780422—(Vol.1)) 

Radium-226 levels in Italian drinking waters and foods, 6:20909 
(CONF-780422—(Vol.1)) 

Biological Accumulation 

Accumulation of Radium-226 from phosphate fertilizers in 
cultivated soils and transfer to crops, 6:20919 (CONF- 
780422—(Vol.2)) 

Radium and thorium with barium in micronodules of cattle 
thyroids, 6:21080 (CONF-780422—(Vol.1)) 

Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 

Calibration Standards 

Energy dependence of thermoluminescent dosimetry in 

environmental monitoring, 6:20769 (CONF-780422—(Vol.2)) 
Correlations 

Distribution of radon and radium in the ocean and its bearing 
on some oceanographic problems, 6:21008 (CONF-780422— 
(Vol.1)) 

Environmental Exposure Pathway 

Accumulation of Radium-226 from phosphate fertilizers in 
cultivated soils and transfer to crops, 6:20919 (CONF- 
780422—(Vol.2)) 

Transfer of radium from soil to plants in an area of high 
natural radioactivity in Ramsar, Iran, 6:20901 (CONF- 
780422—(Vol.1)) 

Equilibrium 

Distribution of radon and radium in the ocean and its bearing 
on some oceanographic problems, 6:21008 (CONF-780422— 
(Vol.1)) 

Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea, 
6:20995 (CONF-780422—(Vol.1)) 

Gamma Detection 

Determination of radium-226 in environmental samples, 
6:20903 (CONF-780422—(Vol.1)) 

Emanating power of Radon-222 measured in building 
materials, 6:20912 (CONF-780422—(Vol.2)) 

Germany 

Normal dietary levels of radium-226, radium-228, lead-210, and 

polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Ingestion 

Accumulation of Radium-226 from phosphate fertilizers in 
cultivated soils and transfer to crops, 6:20919 (CONF- 
780422—(Vol.2)) 

Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 
780422—(Vol.1)) 

Normal dietary levels of radium-226, radium-228, lead-210, and 
polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 

Radiation exposure from radium-226 ingestion, 6:21081 
(CONF-780422—(Vol.1)) 

Radium-226 levels in Italian drinking waters and foods, 6:20909 
(CONF-780422—(Vol.1)) 

Intestinal Absorption 

Normal dietary levels of radium-226, radium-228, lead-210. and 

polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Isotope Ratio 

Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea. 
6:20995 (CONF-780422—(Vol.1)) 

Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities. 6:21016 (CONF- 
780422—(Vol.2)) 
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Maximum Permissible Concentration 
Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 
Radiation Flux 
Diurnal variation of radon measured indoors and outdoors in 
Grand Junction, Colorado, and Teaneck, New Jersey, and 
the influence that ventilation has on the buildup of radon 
indoors, 6:20911 (CONF-780422—(Vol.2)) 
Radionuclide Migration 
Radiological evaluation of structures constructed on 
phosphate-related land, 6:20913 (CONF-780422—(Vol.2)) 
Redistribution of natural radioactive elements resulting from 
animal and plant life activity in regions with high 
radioactivity, 6:20908 (CONF-780422—(Vol.1)) 
Root Absorption 
Transfer of radium from soil to plants in an area of high 
natural radioactivity in Ramsar, Iran, 6:20901 (CONF- 
780422—(Vol.1)) 
Spatial Distribution 
Distribution of radon and radium in the ocean and its bearing 
on some oceanographic problems, 6:21008 (CONF-780422— 
(Vol.1)) 
Global distribution and sources of uranium, radium-226, and 
lead-210, 6:20899 (CONF-780422—(Vol.1)) 
Uptake 
Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 


RADIUM 228 


Biological Accumulation 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Germany 
Normal dietary levels of radium-226, radium-228, lead-210, and 
polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Ingestion 
Normal dietary levels of radium-226, radium-228, lead-210, and 
polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Isotope Ratio 
Distribution of natural radioactive isotope concentrations and 
emanation factors measured on concrete and brick samples 
produced in Hungary, 6:21095 (CONF-780422—(Vol.2)) 
Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 
Maximum Permissible Concentration 
Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 
Uptake 
Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 


RADIUM ISOTOPES 


Alpha Decay 
Systematics of nuclear level properties in the lead region, 
6:21278 
Biological Accumulation 
Migration of heavy natural radionuclides in a humid climatic 
zone, 6:20907 (CONF-780422—(Vol.1)) 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
Magnetic Dipole Moments 
Systematics of nuclear level properties in the lead region, 
6:21278 


RADON 


Correlations 

Radon emanation in tectonically active areas, 6:20898 (CONF- 
780422—(Vol.1)) 

Variation of vertical atmospheric stability by means of radon 
measurements and of sodar monitoring. 6:20822 (CONF- 
780422—(Vol.1)) 

Dielectric Track Detectors 

Radon emanation in tectonically active areas, 6:20898 (CONF- 

780422—(Vol.1)) 
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Emission 
Radon emanation in tectonically active areas, 6:20898 (CONF- 
780422—(Vol.1)) 
Monthly Variations 
Radon emanation in tectonically active areas, 6:20898 (CONF- 
780422—(Vol.1)) 
Radiation Hazards 
Uranium mill tailings and radon, 6:19908 (SAND—80- 
2142(Rev.)) 
Radioactivity 


Radon and aldehyde concentrations in the indoor environment. 


Final report, 6:20875 (LBL—12590) 
Sampling 
Statistical analysis of radon flux measurements, 6:20896 
(CONF-780422—(Vol.1)) 
RADON 219 
Alpha Spectroscopy 
Technique for evaluating airborne concentrations of daughters 
of radon isotopes, 6:20859 (CONF-780422—(Vol.1)) 
RADON 220 
Activity Levels 
Radon- and thoron-produced radiation in National Park 
Service caves, 6:21094 (CONF-780422—(Vol.2)) 
Alpha Spectroscopy 
Technique for evaluating airborne concentrations of daughters 
of radon isotopes, 6:20859 (CONF-780422—(Vol.1)) 
Correlations 
Automated radon-thoron monitoring for earthquake prediction 
research, 6:20897 (CONF-780422—(Vol.1)) 
Emission 
Automated radon-thoron monitoring for earthquake prediction 
research, 6:20897 (CONF-780422—(Vol.1)) 
Exhalation 
Meteorological influences on atmospheric radioactivity and its 
effects on the electrical environment, 6:20854 (CONF- 
780422—(Vol.1)) 


Methods for a continuous registration of radon, thoron, and 
their decay products indoors and outdoors, 6:20780 (CONF- 
780422—(Vol.2)) 

Inhalation 


Age-, sex-, and weight-dependent dose patterns due to inhaled 
natural radionuclides, 6:21086 (CONF-780422—(Vol.2)) 
Spatial Distribution 
Use of natural radioactive tracers for the determination of 
vertical exchanges in the planetary boundary layer, 6:20821 
(CONF-780422—(Vol.1)) 
RADON 222 
Activity Levels 
Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 
Investigation of natural levels of radon-222 in groundwater in 
Maine for assessment of related health effects, 6:21011 
(CONF-780422—(Vol.1)) 
Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 
Radon- and thoron-produced radiation in National Park 
Service caves, 6:21094 (CONF-780422—(Vol.2)) 
Alpha Detection 
Techniques and principles for mapping of integrated radon 
emanation within the earth, 6:20890 (CONF-780422— 
(Vol.1)) 
Aipha Spectroscopy 
Technique for evaluating airborne concentrations of daughters 
of radon isotopes, 6:20859 (CONF-780422—(Vol.1)) 
Biological Accumulation 
Migration of heavy natural radionuclides in a humid climatic 
zone, 6:20907 (CONF-780422—(Vol.1)) 
Comparative Evaluations 
Radon-222 as an indicator of continental air masses and air 
mass boundaries over ocean areas, 6:20824 (CONF-780422— 
(Vol.1)) 
Correlations 
Automated radon-thoron monitoring for earthquake prediction 
research, 6:20897 (CONF-780422—(Vol.1)) 


Distribution of radon and radium in the ocean and its bearing 
on some oceanographic problems, 6:21008 (CONF-780422— 
(Vol.1)) 

Diurnal variation of radon measured indoors and outdoors in 
Grand Junction, Colorado, and Teaneck, New Jersey, and 
the influence that ventilation has on the buildup of radon 
indoors, 6:20911 (CONF-780422—(Vol.2)) 

Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 

Daily Variations 

Diurnal variation of radon measured indoors and outdoors in 
Grand Junction, Colorado, and Teaneck, New Jersey, and 
the influence that ventilation has on the buildup of radon 
indoors, 6:20911 (CONF-780422—(Vol.2)) 

Outdoor and indoor radon concentrations in air in the territory 
of Slovenia, Yugoslavia, 6:20867 (CONF-780422—-(Vol.2)) 

Daughter Products 

Mean size among the particles of short-lived radon daughter 
products in the atmosphere, 6:20857 (CONF-780422— 
(Vol.1)) 

Diagnostic Uses 

Applications of environmental radon-222 to some cases of 

water circulation, 6:20996 (CONF-780422—(Vol.1)) 
Distribution 

Applications of environmental radon-222 to some cases of 

water circulation, 6:20996 (CONF-780422—(Vol.1)) 
Emission 

Automated radon-thoron monitoring for earthquake prediction 
research, 6:20897 (CONF-780422—(Vol.1)) 

Emanating power of Radon-222 measured in building 
materials, 6:20912 (CONF-780422—(Vol.2)) 

Reconnaissance of radon emanation power of Pocos de Caldas, 
Brazil, uranium ore and associated rocks, 6:20895 (CONF- 
780422—(Vol.1)) 

Environmental Impacts 

Reconnaissance of radon emanation power of Pocos de Caldas, 
Brazil, uranium ore and associated rocks, 6:20895 (CONF- 
780422—(Vol.1)) 

Equilibrium 

Distribution of radon and radium in the ocean and its bearing 
on some oceanographic problems, 6:21008 (CONF-780422— 
(Vol.1)) 

Radon and radon daughters due to natural uranium 
occurrences in a rural Ontario community, 6:20918 (CONF- 
780422—(Vol.2)) 

Evaluation 

Roles of Radon-222 and other natural radionuclides in 

earthquake prediction, 6:21007 (CONF-780422—(Vol.1)) 
Exhalation 

Distribution of ambient radon and radon daughters in 
residential buildings in the New Jersey-New York area, 
6:21091 (CONF-780422—(Vol.2)) 

Effect of pressure drops on radon exhalation from walls, 
6:20779 (CONF-780422—(Vol.2)) 

Exhalation of Radon-222 from building materials and walls, 
6:20778 (CONF-780422—(Vol.2)) 

Meteorological influences on atmospheric radioactivity and its 
effects on the electrical environment, 6:20854 (CONF- 
780422—(Vol.1)) 

Methods for a continuous registration of radon, thoron, and 
their decay products indoors and outdoors, 6:20780 (CONF- 
780422—(Vol.2)) 

Radon-222 exhalation and its variation in soil air, 6:20894 
(CONF-780422—(Vol.1)) 

Gamma Detection 

Emanating power of Radon-222 measured in building 

materials, 6:20912 (CONF-780422—(Vol.2)) 
Gaseous Diffusion 

Assessment of natural radionuclides in the coal fuel cycle, 
6:19708 (CONF-780422—(Vol.2)) 

Diurnal variations of radon daughter concentrations in the 
lower atmosphere, 6:20855 (CONF-780422—(Vol.1)) 

Radon migration in the ground: a supplementary review, 
6:20889 (CONF-780422—(Vol.1)) 

Summary of an informal meeting on radon in buildings, 
6:20868 (CONF-780422—(Vol.2)) 








Transport of radon which diffuses from uranium mill tailings, 

6:20916 (CONF-780422—(Vol.2)) 
Geophysical Surveys 

Radon migration in the ground: a supplementary review, 

6:20889 (CONF-780422—(Vol.1)) 
Inhalation 

Age-, sex-, and weight-dependent dose patterns due to inhaled 

natural radionuclides, 6:21086 (CONF-780422—(Vol.2)) 
Migration 

Radon transport processes below the earth’s surface, 6:20893 

(CONF-780422—(Vol.1)) 
Radiation Detection 

Intercomparison experiment at NRE III, 6:20781 (CONF- 

780422—(Vol.2)) 
Radiation Flux 

Uranium mill tailings piles as sources of atmospheric Radon- 

222, 6:20915 (CONF-780422—(Vol.2)) 
Radiation Monitoring 

Lead-210 and radon-222 contents of rainwater in Tokyo, 

6:20865 (CONF-780422—(Vol.1)) 
Radiochemical Analysis 

Determination of radium-226 in environmental samples, 

6:20903 (CONF-780422—(Vol.1)) 
Radionuclide Migration 

Contribution of radon in tap water to indoor radon 
concentrations, 6:21015 (CONF-780422—(Vol.2)) 

Exhalation of Radon-222 from building materials and walls, 
6:20778 (CONF-780422—(Vol.2)) 

Measurements of Radon-222 concentrations in dwellings in 
Great Britain, 6:21090 (CONF-780422—(Vol.2)) 

Radiological evaluation of structures constructed on 
phosphate-related land, 6:20913 (CONF-780422—(Vol.2)) 

Radon migration in the ground: a supplementary review, 
6:20889 (CONF-780422—(Vol.1)) 

Search for long-distance migration of subsurface radon, 
6:20891 (CONF-780422—(Vol.1)) 

Transport of radon which diffuses from uranium mill tailings, 
6:20916 (CONF-780422—(Vol.2)) 

Spatial Distribution 

Distribution of radon and radium in the ocean and its bearing 
on some oceanographic problems, 6:21008 (CONF-780422— 
(Vol.1)) 

Use of natural radioactive tracers for the determination of 
vertical exchanges in the planetary boundary layer, 6:20821 
(CONF-780422—(Vol.1)) 

RADON ISOTOPES 
Alpha Decay 

Systematics of nuclear level properties in the lead region, 

6:21278 
Energy Levels 

Systematics of nuclear level properties in the lead region, 

6:21278 
M4-Transitions 

Systematics of nuclear level properties in the lead region, 

6:21278 
Magnetic Dipole Moments 

Systematics of nuclear level properties in the lead region, 

6:21278 
RAILGUN ACCELERATORS 
Design 

TRAIL: a Tokamak Rail Gun Limiter for fusion reactors, 

6:21399 (BNL—29314) 
Performance 

Electromagnetic railgun launchers: space-propulsion 
applications, 6:20691 (UCRL—85007) 

MAGRAC: railgun simulation program, 6:20690 (UCRL— 
84877(Rev.1)) 

Reviews 

Railguns and plasma accelerators: arc armatures, pulse power 

sources and US patents, 6:21435 (UCID—18830(Rev.1)) 
Uses 

Electromagnetic railgun launchers: space-propulsion 

applications, 6:20691 (UCRL—85007) 
RAILROAD CARS 
Damage 

Survey of the state of the art of coal handling during freezing 

weather. Final report. 6:19731 (EPRI-CS—1780) 
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Design 
Survey of the state of the art of coal handling during freezing 
weather. Final report, 6:19731 (EPRI-CS—1780) 
Unloading 
Survey of the state of the art of coal handling during freezing 
weather. Final report, 6:19731 (EPRI-CS—1780) 
RAILWAYS 
Automation 
Advances in underground coal mine transportation, 6:19725 
Rights-of-Way 
Railroad rights-of-way as wildlife habitat in lowa, 6:20974 
(EPRI-WS—78-141) 
RAIN 
See also ACID RAIN 
Comparative Evaluations 
In situ Ge(Li)-spectrometric measurements of gamma radiation 
from radon daughters under different weather conditions, 
6:20860 (CONF-780422—(Vol.1)) 
Correlations 
Some observations of the variations in natural gamma radiation 
due to rainfall, 6:20861 (CONF-780422—(Vol.1)) 
Hourly Variations 
Some observations of the variations in natural gamma radiation 
due to rainfall, 6:20861 (CONF-780422—(Vol.1)) 
Radioactivity 
Lead-210 and radon-222 contents of rainwater in Tokyo, 
6:20865 (CONF-780422—(Vol.1)) 
RAMAN EFFECT 
Frequency Converters 
Efficient frequency conversion by stimulated Raman scattering, 
6:21299 
Modulation 
Role of self-phase modulation in stimulated Raman scattering 
from more than one mode, 6:21201 
RANKINE CYCLE POWER SYSTEMS 
Chemical Effluents 
Analysis of toluene toxicity and atmospheric dispersion from 
an organic Rankine Bottoming Cycle System. Final report, 
6:20846 (IDO— 10091) 
RARE EARTH COMPLEXES 
Synthesis 
Reactivity of lanthanide carbon o bonds: alkyl-lanthanide 
complexes as synthetic precursors to lanthanide alkynides, 
6:20604 
RARE EARTH COMPOUNDS 
Synthesis 
Reactivity of lanthanide carbon o bonds: alkyl-lanthanide 
complexes as synthetic precursors to lanthanide alkynides, 
6:20604 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 


RADON 
XENON 


Ion-Atom Collisions 
Ionization of rare-gas targets by collisions of fast highly 
charged projectiles, 6:21188 
RATE STRUCTURE 
Design 
Electric Utility Rate Design Study: a comparison of rate- 
design alternatives developed by Ebasco Services and 
National Economic Research Associates for the Virginia 
Electric and Power Company, 6:20346 (NP—25385) 
Electric Utility Rate Design Study: cost-benefit analysis of 
load-management options, 6:20345 (NP—25382) 
RATS 
Radionuclide Kinetics 
Redistribution of natural radioactive elements resulting from 
animal and plant life activity in regions with high 
radioactivity, 6:20908 (CONF-780422—(Vol.1)) 
RAW MATERIALS 
Resources 
Ceramic raw materials and their management, 6:20504 (CONF- 
810528—2) 
RAYLEIGH-TAYLOR INSTABILITY 
Theory of plasma injection into a magnetic field, 6:21417 
(LA—8700-C) 
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RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 


See also ATWS 
LOSS OF COOLANT 


Fission Product Release 
Leaching of irradiated light-water-reactor fuel in a simulated 
post-accident environment, 6:20260 (ORNL/TM—7546) 
Water Treatment 
Auxiliary building decontamination waste processing 
experience: liquid/solid waste processing experience, 6:20252 
(GEND—002) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
REACTOR CORES 
Hydrodynamics 
Size effect related to damping caused by water submersion, 
6:20261 (UCRL—80288(Rev.1)) 
Seismic Effects 
Size effect related to damping caused by water submersion, 
6:20261 (UCRL—80288(Rev. 1)) 
Standards 
Requirements for construction of Class 1 elevated temperature 
nuclear system components (supplement to ASME Code 
Cases N-47, N-48, N-49, N-50, and N-51), 6:20220 (NE-F—9- 
4T(3-81)(Rev.)) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR CORES 
Fasteners 
Forces in bolted joints: analysis methods and test results 
utilized for nuclear core applications (LWBR Development 
Program), 6:20215 (WAPD-TM—1349) 
Protective Coatings 
Aluminum-zircaloy galvanic couple in reactor water., 6:20225 
Reactivity Coefficients 
Monte Carlo analysis of Pu-H2O and UO2-PuO2-H20 critical 
assemblies with ENDF/B-IV data, 6:20216 (WAPD-TM— 
1480) 
Reactor Kinetics 
Monte Carlo analysis of Pu-H2O and UO2-PuQ2-H20 critical 
assemblies with ENDF/B-IV data, 6:20216 (WAPD-TM— 
1480) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Failures 

Instrument failure detection using functional redundancy 
applied to a nuclear pressurizer (PWR), 6:20197 (EGG-EE— 
5405) 

Performance 

Bias identification in PWR pressurizer instrumentation using 
the generalized liklihood-ratio technique, 6:20195 (CONF- 
810605—1) 

REACTOR KINETICS 
Computer Calculations 

Implementation of the SAM-CE Monte Carlo benchmark 
analysis capability for validating nuclear data and reactor 
design codes, 6:20224 (EPRI-NP—1791) 

REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Carburization 

Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 

Relationship between carburization and zero-applied-stress 
creep dilation in Alloy 800H and Hastelloy X (HTGR),. 
6:20202 (CONF-810530—6) 

Compression Strength 

HTGR Base Technology Program. Task 2: concrete properties 
in nuclear environment. A review of concrete material 
systems for application to prestressed concrete pressure 
vessels, 6:20226 (ORNL/TM—7632) 

Corrosion 
Corrosion product release into sodium from austenitic stainless 


steel (LMFBR). 6:20209 (HEDL-SA—2173) 


RECEPTORS 
Structural Chemical Analysis 


Creep 

Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 

Relationship between carburization and zero-applied-stress 
creep dilation in Alloy 800H and Hastelloy X (HTGR), 
6:20202 (CONF-810530—6) 

Elasticity 

HTGR Base Technology Program. Task 2: concrete properties 
in nuclear environment. A review of concrete material 
systems for application to prestressed concrete pressure 
vessels, 6:20226 (ORNL/TM—7632) 

Fatigue 
Current status of studies of materials for the HTGR at General 
Atomic Company, 6:20205 (GA-A—16313) 
Protective Coatings 
Aluminum-zircaloy galvanic couple in reactor water., 6:20225 
Standards 

Forgings and bars for nuclear and other special applications 
(ASME SA-654 with additional requirements), 6:20219 (NE- 
M—2-21T(5-81)(Rev.)) 

REACTOR OPERATION 
Data 
US central station nuclear electric generating units: significant 
milestones (status as of January 1, 1981), 6:20184 
(DOE/NE—0030/1(81)) 
REACTOR PHYSICS 
Computer Calculations 
Implementation of the SAM-CE Monte Carlo benchmark 
analysis capability for validating nuclear data and reactor 
design codes, 6:20224 (EPRI-NP—1791) 
REACTOR PROTECTION SYSTEMS 
Failures 
Comments on the Kahl relay common-mode failure in Vol. 20, 
No. 5 (Recurrence), 6:20267 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
See also DECISION TREE ANALYSIS 
Documentation 
Licensee Event Report sequence coding and search procedure 
workshop, 6:20263 
REACTOR SITES 
Nuclear site planning to 2025, 6:20229 (ORAU/IEA—80- 
SA(M)) 
Government Policies 
Existing-site policy for the US nuclear energy system, 6:20230 
REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS 
Closures 
Apparatus for sealing a rotatable shield plug in a liquid metal 
nuclear reactor (Patent), 6:20217 
REACTORS 

See also GAS COOLED REACTORS 
MOBILE REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
WATER COOLED REACTORS 

Fission Products 
Accelerator spallation reactors for breeding of fissile fuel and 

transmuting fission products. Status and prospects, 6:20740 
(BNL—29081) 

Nuclear Fuels 

Accelerator spallation reactors for breeding of fissile fuel and 
transmuting fission products. Status and prospects, 6:20740 
(BNL—29081) 

REAL TIME SYSTEMS 

Programming 

Library implementation of programmed requests for 
TSX/TSX-Plus, 6:21473 (SAND—80-2464) 
RECEPTORS 
Structural Chemical Analysis 
Structure of acetylcholine receptor dimer determined by 
neutron scattering and electron microscopy, 6:21045 
RECYCLE (FUEL) 
See FUEL CYCLE 
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Structural Chemical Analysis 


REDUCTASES 
See OXIDOREDUCTASES 
REFRACTORIES 
Corrosion 
Materials technology for coal-conversion processes. Progress 
report, October-December 1980, 6:19625 (ANL—81-11) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
Drying 
Laboratory evaluation of the impact of drying and screening 
on refuse-derived fuel quality. Final report, 6:19932 (EPRI- 
CS—1802) 
Optimization 
Laboratory evaluation of the impact of drying and screening 
on refuse-derived fuel quality. Final report, 6:19932 (EPRI- 
CS— 1802) 
Pyrolysis 
Embrittlement treatment of wheat straw for conversion to a 
powder, 6:20001 (SERI/CP—622-1096) 
Screening 
Laboratory evaluation of the impact of drying and screening 
on refuse-derived fuel quality. Final report, 6:19932 (EPRI- 
CS—1802) 
REFUSE-FUELED POWER PLANTS 
Environmental Impacts 
Draft environmental impact statement. Small power 
production and cogeneration facilities-qualifying status-rates 
and exemptions (a rulemaking in Docket Nos. RM79-54 and 
RM79-55), 6:20162 
REGION I 
See NORTH ATLANTIC REGION 
REGOLITH 
See OVERBURDEN 
REGULATIONS 
See also POLLUTION REGULATIONS 
Administrative Procedures 
Improving government regulations: a guidebook for 
conservation and renewable energy, 6:20307 (PNL—3793) 
Environmental Impact Statements 
Draft environmental impact statement. Small power 
production and cogeneration facilities-qualifying status-rates 
and exemptions (a rulemaking in Docket Nos. RM79-54 and 
RM79-55), 6:20162 
REINDEER 
See DEER 
REMOTE HANDLING EQUIPMENT 
Design 
Connecting section and associated systems concept for the 
spray calciner/in-can melter process, 6:19872 (PNL—3170) 
Performance 
Connecting section and associated systems concept for the 
spray calciner/in-can melter process, 6:19872 (PNL—3170) 
REMOTE SENSING 
Bibliographies 
Remote sensing of natural resources. Quarterly literature 
review, October-December 1980, 6:21130 (TAC-RS—80-004) 
REMOVAL 
Comparative Evaluations 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
Seasonal Variations 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island. 6:21010 (CONF-780422—(Vol.1)) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 


SOLAR ENERGY 
WIND POWER 


Economic Analysis 
Cost of energy from some renewable and conventional 
technologies. Progress report, FY 1980. 6:19953 (SERI/SP— 
741-1022) 
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Management 

Organizational precedents for ownership and management of 
decentralized renewable-energy systems, 6:20353 
(SERI/TR—744-312) 

Meetings 

Proceedings of the first InterAmerican conference on 

renewable sources of energy, 6:20355 
Ownership 

Organizational precedents for ownership and management of 
decentralized renewable-energy systems, 6:20353 
(SERI/TR—744-312) 

Program Management 

Framework and criteria for program evaluation in the Office 
of Conservation and Renewable Energy, 6:20298 
(DOE/CS/10093—T1) 

Regulations 

Improving government regulations: a guidebook for 

conservation and renewable energy, 6:20307 (PNL—3793) 
Resource Potential 
Evaluation of renewable and alternative technologies (draft 
staff report), 6:20352 (P—500-80-012) 
RESEARCH PROGRAMS 
See also DEMONSTRATION PROGRAMS 
Evaluation 

Energy-saving impacts of DOE's conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 2. Historical trends, details of sectoral analysis, and 
appendixes, 6:19943 (ORNL/TM—7690/V2) 

Framework and criteria for program evaluation in the Office 
of Conservation and Renewable Energy, 6:20298 
(DOE/CS/10093—T1) 

Planning 

Energy futures to provide a context for energy R and D, 

6:21462 (UCRL—53140) 
Program Management 

Framework and criteria for program evaluation in the Office 
of Conservation and Renewable Energy, 6:20298 
(DOE/CS/10093—T1) 

RESEARCH REACTORS 


See also BSR-1 REACTOR 
BSR-2 REACTOR 
ETR REACTOR 
FFTF REACTOR 
NRU REACTOR 
NRX REACTOR 
PRTR REACTOR 


Isotope Production 
Preliminary study of demonstration, test, research and training 
reactors for special nuclear materials production, 6:20232 
(EGG-PHYS—5387) 
RESERVOIR ROCK 
Chemical Analysis 
Petroleum source rock potential and thermal maturity, Palo 
Duro Basin, Texas, 6:19755 (DOE/ET/44614—T3) 
Demonstration Programs 
Enhanced oil recovery by improved waterflooding. Third 
annual report, October 1979-September 1980, 6:19759 
(DOE/ET/12065—38) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
Air Conditioners 
Preliminary investigation of residential and light commercial 
cooling technology in New Mexico. Final report, January 1, 
1978-December 31, 1979, 6:20408 (NP—1902443) 
Air Quality 
Indoor air quality: potential audit strategies, 6:20405 (LBL— 
12387) 
Building Codes 
Proposed 1980 residential building standards: proposed 
regulations. Report No. 19, 6:20300 (P—400-80-037) 
Computerized Simulation 
Comparison of computer models with the ventilated sunspace 
at the White Mountain School, 6:20077 
Energy Conservation 
Energy conservation manual for builders in the Mid-Columbia 
Basin area, 6:20412 (PNL—3607) 
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Impact of residential-conservation program on hourly load 

forecasts, 6:20340 (EPRI-EA—1729-SR) 
Energy Efficiency Standards 

Overview of the proposed 1980 residential building standards. 

Project report No. 17, 6:20411 (P—400-80-038) 
Health Hazards 

Emanating power of Radon-222 measured in building 

materials, 6:20912 (CONF-780422—(Vol.2)) 
Indoor Air Pollution 

Indoor air quality: potential audit strategies, 6:20405 (LBL— 

12387) 
Master Metering 

Consumers without a direct economic incentive to conserve 

energy, 6:20406 
Natural Radioactivity 

Summary of an informal meeting on radon in buildings, 

6:20868 (CONF-780422—(Vol.2)) 
Power Demand 

Impact of residential-conservation program on hourly load 

forecasts, 6:20340 (EPRI-EA—1729-SR) 
Radiation Monitoring 

Distribution of ambient radon and radon daughters in 
residential buildings in the New Jersey-New York area, 
6:21091 (CONF-780422—(Vol.2)) 

Diurnal variation of radon measured indoors and outdoors in 
Grand Junction, Colorado, and Teaneck, New Jersey, and 
the influence that ventilation has on the buildup of radon 
indoors, 6:20911 (CONF-780422—(Vol.2)) 

Measurements of Radon-222 concentrations in dwellings in 
Great Britain, 6:21090 (CONF-780422—(Vol.2)) 

Methods and results of measurements of the environmental 
radiation in Bavaria, 6:20772 (CONF-780422—(Vol.2)) 
Methods for a continuous registration of radon, thoron, and 
their decay products indoors and outdoors, 6:20780 (CONF- 

780422—(Vol.2)) 

Outdoor and indoor radon concentrations in air in the territory 
of Slovenia, Yugoslavia, 6:20867 (CONF-780422—(Vol.2)) 

Radiological evaluation of structures constructed on 
phosphate-related land, 6:20913 (CONF-780422—(Vol.2)) 

Radiometric Surveys 

Radiation exposure from building materials, 6:21092 (CONF- 
780422—(Vol.2)) 

Radon and radon daughters due to natural uranium 
occurrences in a rural Ontario community, 6:20918 (CONF- 
780422—(Vol.2)) 

Solar Air Conditioning 

Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 

Solar Heating Systems 

Solar heating and cooling of residential buildings: design of 

systems, 1980 edition, 6:20043 (DOE/CS/30062—T1) 
Solar Space Heating 

Comparison of computer models with the ventilated sunspace 
at the White Mountain School, 6:20077 

Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 

Winter experience of a passive solar retrofit, 6:20073 

Solar Water Heaters 
Solar heating and cooling of residential buildings: design of 
systems. 1980 edition. 6:20043 (DOE/CS/30062—T1) 
Space Heating 
Vermont experience, 6:20275 (CONF-790748—) 
Standards 

Proposed 1980 residential building standards: proposed 

regulations. Report No. 19. 6:20300 (P—400-80-037) 
Temperature Monitoring 
Comparison of computer models with the ventilated sunspace 
at the White Mountain School, 6:20077 
Thermal Energy Storage Equipment 
Vermont experience. 6:20275 (CONF-790748—) 
RESIDENTIAL SECTOR 
Electric Power 

Survey of attitudes and experience relating to electric-power 

interruptions, 6:20325 (DOE/EP—0005) 


RESPIRATORY SYSTEM DISEASES 
Biophysics 


Energy Conservation 

Residential energy-conservation outreach activities: a new 

Federal approach needed, 6:20403 (EMD—81-8) 
Power Demand 

Adapting state and national electricity-consumption forecasting 
methods to utility service areas, 6:20336 (EPRI-EA—1729- 
SR) 

Effect of energy-efficiency standards and a phantom load on a 
utility (Middle South Utilities/Arkansas P and L 
econometric model), 6:20342 (EPRI-EA—1729-SR) 

Load-forecasting data sources and reliability: a rural electric 
cooperative perspective, 6:20329 (EPRI-EA—1729-SR) 

Short-term cost of electricity-supply interruptions, 6:20323 
(DOE/EP—0005) 

Socio-economic costs of prolonged electricity shortages, 
6:20324 (DOE/EP—0005) 

Use of a synthetic load-curve-estimation technique as an 
alternative to load research, 6:20343 (EPRI-EA—1729-SR) 

Property Values 
Effect of transmission lines on residential property values, 
6:21028 (EPRI-WS—78-141) 
RESIDUES 
See also ASHES 
Coking 

EDS coal liquefaction process development. Phase V. 
Quarterly technical progress report, July 1-September 30, 
1980, 6:19631 (DOE/ET/10069—T4) 

Gasification 

Comparison of four coal gasification processes, 6:19658 
(DOE/OR/03054—1) 

EDS coal liquefaction process development. Phase V. 
Quarterly technical progress report, July 1-September 30, 
1980, 6:19631 (DOE/ET/10069—T4) 

Hydrogen generation for expanded-bed hydrocracking: tail gas 
reforming vs coal gasification, 6:19926 (DOE/OR/03054—1) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE DEVELOPMENT 
Environmental Impact Statements 
Draft environmental impact statement. Colorado-Big 
Thompson/Windy Gap projects, Colorado, 6:20165 
Systems Analysis 
Environmental resources, 6:21034 (ORNL—5700) 
RESOURCE RECOVERY FACILITIES 

Energy recovery in Metro-Dade County, 6:19933 

(DOE/IR/05106—T26) 
Cost 

Potential for energy recovery from municipal solid waste in 
the Duck and Elk Rivers area, 6:20442 (TVA/OP/EDT— 
81/14) 

RESPIRATORS 
Comparative Evaluations 

Physiological responses of mild pulmonary impaired subjects 
while using a demand respirator during rest and work, 
6:20693 

Performance Testing 

Physiological responses of mild pulmonary impaired subjects 
while using a demand respirator during rest and work, 
6:20693 

RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 
See also LUNGS 
Biological Radiation Effects 

Contribution of bored wells to respiratory radon daughter 

exposure in Finland, 6:21093 (CONF-780422—(Vol.2)) 
Chronic Exposure 

Contribution of bored wells to respiratory radon daughter 

exposure in Finland, 6:21093 (CONF-780422—(Vol.2)) 
RESPIRATORY SYSTEM DISEASES 
Biophysics 

Brief description of research papers accepted for publication 

during 1980. Annual report, 6:21103 (UR—3490-2010) 





RESPIRATORY TRACT CELLS 
Biophysics 


RESPIRATORY TRACT CELLS 
Radiation Dose Distributions 
Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 
Radiation Doses 
Radon in dwellings in Sweden, 6:21089 (CONF-780422— 
(Vol.2)) 
RESTAURANTS 
Solar Space Heating 
Solar demonstration project in a fast-food restaurant, 6:20055 
(NYSERDA—80-20) 
Solar Water Heating 
Solar demonstration project in a fast-food restaurant, 6:20055 
(NYSERDA—80-20) 
RESTRAINTS 
Stress Analysis 
Classification of clamp-induced stresses in thin-walled pipe 
(LMFBR), 6:20207 (CONF-810625—3) 
RETENTION FUNCTIONS 
Biological Models 
Age-, sex-, and weight-dependent dose patterns due to inhaled 
natural radionuclides, 6:21086 (CONF-780422—(Vol.2)) 
RETINA 
Radiation Injuries 
Damaging effects of visible light. Comprehensive progress 
report, 6:21122 (DOE/OR/06021—T1) 
RETORTED SHALES 
See SPENT SHALES 
RETORTING 
Mathematical Models 
Mathematical modeling of modified in situ and aboveground 
oil shale retorting, 6:19813 (UCRL—S53119) 
RETORTS 


See also CHEMICAL REACTORS 
Temperature Control 
Water mist injection in oil shale retorting (Patent), 6:19814 


RETRIEVAL SYSTEMS 
Cost 
Retrieval options study, 6:19867 (ONWI—63) 
Systems Analysis 
Retrieval options study, 6:19867 (ONWI—63) 
REVERSE-FIELD PINCH 
Ballooning Instability 
Ballooning mode growth rate dependence on separatrix shape 
for idealized equilibria of a field reversed theta pinch, 
6:21331 (LA—8700-C) 
Comparative Evaluations 
Experiments of spheromak and reversed field configuration in 
2m theta pinch, 6:21421 (LA—8700-C) 
Computerized Simulation 
Two-D transport model for FRC plasmas , 6:21333 (LA— 
8700-C) 
Design 
Compact-toroid fusion reactor based on the Field-Reversed 
Theta Pinch, 6:21409 (LA—8700-C) 
TRACT fusion reactor studies, 6:21413 (LA—8700-C) 
Equilibrium Plasma 
Energy principle with global invariants, 6:21388 
Kink Instability 
Kink motion of long field-reversing ion layers, 6:21322 (LA— 
8700-C) 
Magnetic Field Configurations 
Bumpy Z-Pinch, 6:21426 (LA—8700-C) 
Field line reconnection at the end of a field reversed theta 
pinch, 6:21424 (LA—8700-C) 
Magnetic Flux 
Trapping of reversed bias flux in a fast-rising theta pinch, 
6:21425 (LA—8700-C) 
Mathematical Models 
Transport, stability and reactor aspects of a Hill's Vortex field- 
reversed geometry. 6:21336 (LA—8700-C) 
Meetings 
Presentation material: field reversal (Compact tori). 6:21401 
(CONF-801119—(Exc.)) 
Proceedings of the third symposium on the physics and 


technology of compact toroids in the magnetic fusion energy 


program, 6:21408 (LA—8700-C) 
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Plasma Confinement 
keV compact toroidal plasma, 6:21339 (LA—8700-C) 
Particle confinement in FR @ P with loss-cone-like scattering, 
6:21334 (LA—8700-C) 
Plasma Instability 
Linear and non-linear computations of the ideal MHD tilting 
mode in the FRX-B configuration, 6:21332 (LA—8700-C) 
Plasma Macroinstabilities 
Induced surface current effects on plasma stability in presence 
of an inhomogeneous magnetic vacuum field, 6:21341 (LA— 
8700-C) 
Plasma Waves 
Experimental studies of low-level oscillations in a globally- 
stable EXTRAP field reversed configuration, 6:21340 (LA— 
8700-C) 
Poloidal Divertors 
Diverted plasma reversed field pinch, 6:21447 
Shock Heating 
Axial shock heating of field-reversed plasmas, 6:21338 (LA— 
8700-C) 
Stabilization 
Use of intense electron and ion beams and rings in mixed CT 
configurations, 6:21414 (LA—8700-C) 
Transport Theory 
One-dimensional transport modeling of field reversed 
experiment, 6:21335 (LA—8700-C) 
Transport, stability and reactor aspects of a Hill’s Vortex field- 
reversed geometry, 6:21336 (LA—8700-C) 
Trapping 
Trapping of reversed bias flux in a fast-rising theta pinch, 
6:21425 (LA—8700-C) 
Two-Dimensional Calculations 
Two-dimensional MHD simulation of field-reversed plasma 
formation, 6:21337 (LA—8700-C) 
REVERSIBLE TURBINES 
See PUMP TURBINES 
REVERTANTS 
Radioinduction 
Study of genetic effects in plants induced by natural 
radioactivity in southwest France (Tobacco; barley), 6:21084 
(CONF-780422—(Vol.2)) 
RHENIUM CHLORIDES 
Emission Spectra 
Emission spectra and lifetimes of RezCls*” in CHsCN and 
CH2Clz at 300 K, 6:20649 
RHENIUM ISOTOPES 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
RHO-765 RESONANCES 
Primakoff Effect 
New results of radiative meson decays, 6:21220 
Radiative Decay 
New results of radiative meson decays, 6:21220 
RHODIUM COMPLEXES 
Electron Transfer 
Light induced electron transfer reactions of metal complexes, 
6:20648 
Excited States 
Light induced electron transfer reactions of metal complexes, 
6:20648 
RHYOLITES 
Geochemistry 
Preliminary report on the geology of the Lakeview uranium 
area, Lake County, Oregon, 6:19837 (USGS-OFR—80-532) 
RIBONUCLEIC ACID 
See RNA 
RICE 
Gamma Spectra 
Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 
780422—(Vol.1)) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIGHTS-OF-WAY 
Construction 
Policy changes to lessen construction impact on transmission 
line right-of-way: a case history, 6:20952 (EPRI-WS—78- 
141) 
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Ecology 
Avian breeding success in relation to grassland and shrubland 
habitats within a 138 kV transmission-line corridor, 6:20993 
(EPRI-WS—78-141) 
Biological monitoring on rights-of-way, 6:20971 (EPRI-WS— 
78-141) 
Effects of mowing of highway rights-of-way on small 
mammals, 6:20980 (EPRI-WS—78-141) 
Habitat-niche discrimination of passerines along a transmission- 
line corridor, 6:20992 (EPRI-WS—78-141) 
Method for monitoring the terrestrial animal community of a 
powerline right-of-way, 6:20970 (EPRI-WS—78-141) 
Rights-of-way habitat for the endangered Attwater’s prairie 
chicken, 6:20990 (EPRI-WS—78-141) 
Roads and roadside habitat in relation to small mammal 
distribution and abundance, 6:20979 (EPRI-WS—78-141) 
Economic Impact 
Economic impact of high voltage transmission towers on 
agricultural lands, 6:21025 (EPRI-WS—78-141) 
Environmental Effects 
Bird population responses to a forest-grassland and shrub 
ecotone on a transmission line corridor, 6:20985 (EPRI- 
WS—78-141) 
Characterization of the ecological effects of overhead 
transmission line rights-of-way, 6:20977 (EPRI-WS—78-141) 
Effect of an electric transmission right-of-way on forest 
wildlife habitat, 6:20982 (EPRI-WS—78-141) 
Effect of a utility right-of-way on white-tailed deer in a 
norther deer yard, 6:20984 (EPRI-WS—78-141) 
Railroad rights-of-way as wildlife habitat in lowa, 6:20974 
(EPRI-WS—78-141) 
Right-of-way utilization by forest-and corridor-breeding bird 
populations, 6:20991 (EPRI-WS—78-141) 
Transmission-line rights-of-way management and white-tailed 
deer habitat: a review, 6:20983 (EPRI-WS—78-141) 
Environmental Engineering 
Environmental concerns in rights-of-way management 
(Leading abstract), 6:20935 (EPRI-WS—78-141) 
Environmental Impacts 
Pipeline rights-of-way on the Pigeon River, 6:20950 (EPRI- 
WS—78-141) 
Environmental Policy 
Conceptual model for conducting integrated research of right- 
of-way management problems, 6:20965 (EPRI-WS—78-141) 
Roadside management for pheasants and songbirds in east- 
central Illinois, 6:20988 (EPRI-WS—78-141) 


Use of rights-of-way by nesting wild turkeys in north Alabama, 


6:20989 (EPRI-WS—78-141) 
Ground Cover 
Use of different highway cover plantings by wildlife, 6:20975 
(EPRI-WS—78-141) 
Legislation 
Natural Beauty Road Act: preserving rights-of-way through 
legislation, 6:20948 (EPRI-WS—78-141) 
Maintenance 
Right-of-way management program, 6:20964 (EPRI-WS—78- 
141) 
Management 
Effect of utility right-of-way maintenance upon game food 
plants, 6:20958 (EPRI-WS—78-141) 
Environmental and economic aspects of contemporaneous 
electric transmission rights-of-way management techniques, 


6:20961 (EPRI-WS—78-141) 


Highway roadside planting and spraying study, 6:20957 (EPRI- 


WS—78-141) 

Population levels of cottontail rabbits along a powerline right- 
of-way before and after a modification of management 
procedures, 6:20981 (EPRI-WS—78-141) 

Use of 2,4,5-T for vegetation management on rights-of-way, 
6:20966 (EPRI-WS—78-141) 

Use of hand-held torches in managing woody vegetation on 
rights-of-way. 6:20955 (EPRI-WS—78-141) 

Planning 

Continuing evaluation of new herbicides for vegetation control 
on utility rights-of-way, 6:20953 (EPRI-WS—78-141) 

Cultural resource management, 6:20949 (EPRI-WS—78-141) 


ROADS 
Lighting Systems 


Framework for transmission siting, 6:20943 (EPRI-WS—78- 
141) 

Geographic information systems in right-of-way management: 
the status and uses of current computer technology, 6:20182 
(EPRI-WS—78-141) 

Land use planning issues and future rights-of-way from a 
researcher's perspective, 6:20939 (EPRI-WS—78-141) 

Visual approach to utility planning, 6:20946 (EPRI-WS—78- 
141) 

Plant Growth 

R/W management and herbicides: an iatrogenic disease of the 

technologic age, 1949 to 1979, 6:20181 (EPRI-WS—78-141) 
Property Rights 

Property damage on rights-of-way, 6:21030 (EPRI-WS—78- 

141) 
Public Opinion 

Public participation in transmission right-of-way selection: a 

case study, 6:20945 (EPRI-WS—78-141) 
Revegetation 

Comparison of vegetation cover and composition on utility 
rights-of-way of various ages, 6:20968 (EPRI-WS—78-141) 

Responses of animals to transmission-line corridor management 
practices, 6:20978 (EPRI-WS—78-141) 

Summary of the Indiana Division of Fish and Wildlife highway 
right-of-way planting program, 6:20956 (EPRI-WS—78-141) 

Utilization of volunteer vegetation in ground cover restoration 
operations on new transmission line rights-of-way, 6:20954 
(EPRI-WS—78-141) 

Vegetation distribution associated with right-of-way habitats in 
New York, 6:20969 (EPRI-WS—78-141) 

Site Selection 

Scoping the environmental study, 6:20940 (EPRI-WS—78-141) 

Transmission corridor planning approach to threatened and 
endangered species, 6:20972 (EPRI-WS—78-141) 

Wild Animals 
Developing wildlife management strategies for transmission 
line rights-of-way, 6:20976 (EPRI-WS—78-141) 
RISER CRACKING 
See COAL LIQUEFACTION 
RIVERS 
Geochemistry 

Radium-228 and Radium-226 levels in a river environment and 
its modification by human activities, 6:21016 (CONF- 
780422—(Vol.2)) 

RIVETS 
See FASTENERS 
RNA 
(Ribonucleic acid.) 
See also MESSENGER-RNA 
Hybridization 

Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 

Methylation 

Inhibition of vaccinia mRNA methylation by 2’,5’-linked 

oligo(adenylic acid) triphosphate, 6:21046 
Transcription 

Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, August 1980-April 1981, 6:21039 
(DOE/ER/10678—1) 

ROADS 
Aesthetics 

Natural Beauty Road Act: preserving rights-of-way through 

legislation, 6:20948 (EPRI-WS—78-141) 
Environmental Effects 

Effects of mowing of highway rights-of-way on small 
mammals, 6:20980 (EPRI-WS—78-141) 

Roads and roadside habitat in relation to small mammal 
distribution and abundance. 6:20979 (EPRI-WS—78-141) 

Environmental Engineering 

Problems of a successful roadside protection program, 6:20963 

(EPRI-WS—78-141) 
Lighting Systems 

Conversion of the city of Sunnyvale streetlighting system to 

sodium vapor. Volume II. Appendix comments, 6:20443 








ROADS 
Rights-of-Way 


Rights-of-Way 
Rights-of-way habitat for the endangered Attwater’s prairie 
chicken, 6:20990 (EPRI-WS—78-141) 
Roadside management for pheasants and songbirds in east- 
central Illinois, 6:20988 (EPRI-WS—78-141) 
Use of different highway cover plantings by wildlife, 6:20975 
(EPRI-WS—78-141) 
ROCKS 
See also CONGLOMERATES 
IGNEOUS ROCKS 
METAMORPHIC ROCKS 
RESERVOIR ROCK 
SYNTHETIC ROCKS 


Chemical Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Comparative Evaluations 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Compression Strength 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (QNWI—108) 
Ductility 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Permeability 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Sorptive Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Tensile Properties 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI—108) 
Thermal Conductivity 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI— 108) 
Thermal Diffusivity 


Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI— 108) 
Thermal Expansion 
Repository sealing: evaluations of materials research objectives 
and requirements, 6:19868 (ONWI— 108) 
ROCKWELL INTERNATIONAL PROCESS 


See MOLTEN SALT COAL GASIFICATION PROCESS 
ROCKY FLATS PLANT 
Land Reclamation 
Revegetation following artificial disturbance. Final report, 
June 1, 1975-November 30 1979, 6:20934 (DOE/EV/02743— 
6) 
Radiation Monitoring 
US Department of Energy. Rocky Flats Plant annual 
environmental monitoring report, January-December 1980, 
6:20877 (RFP-ENV—80) 
RODENTS 
See also MICE 
RATS 
VOLES 
Radionuclide Kinetics 
Mobility of elevated levels of uranium in the environment, 
6:20906 (CONF-780422—(Vol.1)) 
ROOFS 
Shading 
Iwo simple tools for design of fixed shades. 6:20067 
ROOSEVELT HOT SPRINGS 
Geochemical Surveys 
Survey of helium in soils and soil gases and mercury in soils at 
Roosevelt Hot Springs Known Geothermal Resource Area. 
Utah. 6:20107 (USGS-OFR —80-613) 
ROOTS 
Radionuclide Kinetics 
Contamination of air by lead-210 and polonium-210 in 
territories with high natural radioactivity. 6:20900 (CONF- 
780422—(Vol.1)) 
ROTORS 
Control 
Optimal control of a rotating cylinder partially filled with 
liquid (U). Progress report. 6:19920 (UV A-ER—627-81U) 
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RUBIDIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Corrosive Effects 

Materials screening tests for the krypton-85 storage 

development program. Final report, 6:19843 (ENICO—1081) 
Solvent Extraction 

Metal ion complexation by ionic crown ethers. Progress report, 

6:20617 (DOE/ER/10604—1) 
RUBIDIUM COMPOUNDS 
Dielectric Properties 

Pressure dependence of the static dielectric properties of 

K(H/sub 1-x/D/sub x/)PO; and RbH2PO,, 6:20609 
RUBIDIUM HYDRIDES 
Electronegativity 

MCSCF pseudopotential calculations for the alkali hydrides 

and their anions, 6:21197 
Electronic Structure 

MCSCF pseudopotential calculations for the alkali hydrides 

and their anions, 6:21197 
RUBIDIUM HYDROXIDES 
Corrosive Effects 

Materials screening tests for the krypton-85 storage 

development program. Final report, 6:19843 (ENICO—1081) 
RUNAWAY ELECTRONS 
Transport Theory 

Transport of runaway and thermal electrons due to magnetic 

microturbulence, 6:21376 
Turbulence 

Transport of runaway and thermal electrons due to magnetic 

microturbulence, 6:21376 
RUTHENIUM 
Sorptive Properties 

Thermodynamics of sulfur chemisorption on metals. II. 

Alumina-supported ruthenium, 6:20587 
RUTHENIUM 97 
Diagnostic Uses 

Ruthenium-97 hepatobiliary agents for delayed studies of the 
bilary tract I: Ru-97 PIPIDA: concise communication, 
6:21065 

Radionuclide Kinetics 

Ruthenium-97 hepatobiliary agents for delayed studies of the 
bilary tract I: Ru-97 PIPIDA: concise communication, 
6:21065 

RUTHENIUM COMPLEXES 
Chemical Reactions 

Superoxide reactions with (isonicotinamide) 

pentaammineruthenium (II) and -(III), 6:20654 
Crystal Structure 

Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(II) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(IIT) 
trifluoromethanesulfonate monohydrate, 6:20592 

Electron Transfer 

Light induced electron transfer reactions of metal complexes. 

6:20648 
Excited States 

Light induced electron transfer reactions of metal complexes, 

6:20648 
Molecular Structure 

Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(I]) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(ID 
trifluoromethanesulfonate monohydrate. 6:20592 
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SAFEGUARDS 


See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 


Passive neutron measurements and calculations of irradiated 

PWR fuel assemblies, 6:20200 (LA-UR—81-1332) 
Measuring Instruments 

Advanced-safeguards systems development for chemical- 
processing plants. Final report for FY 1980, 6:19910 
(ENICO— 1079) 

SALT DEPOSITS 
Creep 

Review and comparison of transient creep laws used for 

natural rock salt, 6:21144 (SAND—81-0738) 
Geology 

Geology and geohydrology of the east Texas Basin. Report on 
the progress of nuclear waste isolation feasibility studies 
(1979), 6:19853 (DOE/ET/46605—T1) 

Hydrology 

Geology and geohydrology of the east Texas Basin. Report on 
the progress of nuclear waste isolation feasibility studies 
(1979), 6:19853 (DOE/ET/46605—T 1) 

Lithology 

Geologic data for borehole ERDA-9, Eddy County, New 
Mexico, 6:19895 (USGS-OFR—8 1-469) 

Geologic data for borehole ERDA-6, Eddy County, New 
Mexico, 6:19894 (USGS-OFR—8 1-468) 

Stratigraphy 

Geologic data for borehole ERDA-9, Eddy County, New 
Mexico, 6:19895 (USGS-OFR—8 1-469) 

Geologic data for borehole ERDA-6, Eddy County, New 
Mexico, 6:19894 (USGS-OFR—81-468) 

SALTS 
Dissolution 

Removal of salt from high-level waste tanks by density-driven 

circulation or mechanical agitation, 6:19859 (DP—1587) 
Removal 
Removal of salt from high-level waste tanks by density-driven 
circulation or mechanical agitation, 6:19859 (DP—1587) 
Volatile Matter 
Volatile content of rock salt, 6:21143 (SAND—79-2349) 
SAMARIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
SAMARIUM 144 TARGET 
Oxygen 16 Reactions 
High spin states in *®Yb (N = 86). 6:21272 
SAMARIUM 158 
Energy Levels 
Nuclear data sheets for A = 158, 6:21275 
Energ; -Level Transitions 
Nuclear data sheets for A = 158, 6:21275 
SAMPLERS 
Design 
Sample chamber for mapping chemical microstructure, 6:20791 


SCANDIUM 
Activation Analysis 


Sampling device for withdrawing a representative sample from 
single and multi-phase flows (Patent), 6:20108 
SAMPLING 
Accuracy 
Investigation of natural levels of radon-222 in groundwater in 
Maine for assessment of related health effects, 6:21011 
(CONF-780422—(Vol.1)) 
SANDSTONES 
Elasticity 
Study effects of geopressured-geothermal subsurface 
environment on elastic properties of Texas Gulf Coast 
sandstones and shales using well logs, core data, and velocity 
surveys. Final report, 6:20100 (DOE/ET/28468—T1) 
Permeability 
Study effects of geopressured-geothermal subsurface 
environment on elastic properties of Texas Gulf Coast 
sandstones and shales using well logs, core data, and velocity 
surveys. Final report, 6:20100 (DOE/ET/28468—T1) 
Physical Properties 
Sonic and electrical properties of partially saturated tight gas 
sands. Quarterly report, February 1, 1981-March 31, 1981 
(No data), 6:19784 (DOE/BC/10498—1) 
Porosity 
Study effects of geopressured-geothermal subsurface 
environment on elastic properties of Texas Gulf Coast 
sandstones and shales using well logs, core data, and velocity 
surveys. Final report, 6:20100 (DOE/ET/28468—T1) 
Shear 
Development of improved mobility control agents for 
surfactant/polymer flooding. Second annual report, October 
1, 1979-September 30, 1980, 6:19757 (DOE/BC/00047—13) 
SANITARY LANDFILLS 
Anaerobic Digestion 
Landfill gas recovery in Baltimore City, 6:19931 
(DOE/IR/05106—T32) 
Energy Source Development 
Landfill gas recovery in Baltimore City, 6:19931 
(DOE/IR/05106—T32) 
Leachates 
Toxicity of leachates: comparison of extraction procedure 
extracts and landfill leachates, 6:21003 (ORNL/TM—7563) 
SASOL PROCESS 
Economics 
Synfuels from coal: lessons from South Africa, 6:19686 
Modifications 
Impact of developing technology on indirect liquefaction 
(Feasibility of improved yields), 6:19634 (DOE/ET/10280— 
T2) 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SATELLITES 
Propulsion 
Nuclear-powered satellite studies. Final report, October 1, 
1978-March 31, 1980, 6:19923 (DOE/ET/33013—1) 
Spacecraft Power Supplies 
Nuclear-powered satellite studies. Final report, October 1, 
1978-March 31, 1980, 6:19923 (DOE/ET/33013—1) 
SAUDI ARABIA 
Decision Making 
Modeling OPEC behavior: economic and political alternatives, 
6:20309 
SAVANNAH RIVER PLANT 
Radioactive Effluents 
Validation of annual average air concentration predictions 
from the AIRDOS-EPA computer code, 6:20869 (CONF- 
810462—2) 
SCANDIUM 
Activation Analysis 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 
Lake Champlain 1° x 2° NTMS area New York. Vermont, and 
New Hanppshire: data report (abbreviated). National 





SCANDIUM 
Activation Analysis 


Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
SCENEDESMUS 
Metabolism 

Using plants for hydrogen production, 6:19925 (CONF- 

810248—1) 
SCHOOL BUILDINGS 
Computerized Simulation 
Comparison of computer models with the ventilated sunspace 
at the White Mountain School, 6:20077 
Solar Space Heating 
Comparison of computer models with the ventilated sunspace 
at the White Mountain School, 6:20077 
Temperature Monitoring 
Comparison of computer models with the ventilated sunspace 
at the White Mountain School, 6:20077 
SCHOTTKY BARRIER DIODES 
Carrier Density 
Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 2, February 1, 
1980-April 30, 1980, 6:19970 (DOE/ET/23107—T3) 
Electrical Properties 
Theoretical models of efficiency for polycrystalline thin film 
solar cells. Final report, September 1, 1979-January 31, 1981, 
6:19972 (DOE/ET/23107—TS) 
Mathematical Models 
Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 1, September 1, 
1979-January 31, 1980, 6:19969 (DOE/ET/23107—T2) 
Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 2, February 1, 
1980-April 30, 1980, 6:19970 (DOE/ET/23107—T3) 
SCINTILLATION COUNTERS 
Design 
In vivo detection, localization, and measurement of 
radionuclides in man: a detection system for the localization 
and measurement of small amounts of photon emitters. 

Progress report, September 1, 1979-December 1, 1980, 

6:21100 (DOE/EV/04957—2) 

Scintillation detectors for radon-222 in air and water, 6:20764 

(CONF-780422—(Vol.1)) 

Energy Dependence 
Methods and results of measurements of the environmental 
radiation in Bavaria, 6:20772 (CONF-780422—(Vol.2)) 
SCREWS 
See FASTENERS 
SCRUBBERS 
Chemistry 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEAFOOD 
Availability 
Assessment of secondary crop residues. Final report, 6:20017 
(SERI/TR—98175-2) 
Gamma Spectroscopy 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Radionuclide Kinetics 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
SEALING MATERIALS 
Evaluation 


Population dose equivalent from naturally occurring 
radionuclides in building materials. 6:21096 (CONF-780422 
(Vol.2)) 
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SEALS 
Apparatus for sealing a rotatable shield plug in a liquid metal 
nuclear reactor (Patent), 6:20217 
Design 
Split gland (Patent), 6:20696 
Performance Testing 
High-temperature seals and lubricants for geothermal rock bits. 
Final report, 6:20119 (SAND—81-7076) 
SEAS 


See also ATLANTIC OCEAN 
MEDITERRANEAN SEA 
PACIFIC OCEAN 


Comparative Evaluations 
Natural radioactivity of the atmosphere over the Indian land 
mass, inside deep mines, and over adjoining oceans, 6:20858 
(CONF-780422—(Vol.1)) 
Earth Atmosphere 
Radon-222 as an indicator of continental air masses and air 
mass boundaries over ocean areas, 6:20824 (CONF-780422— 
(Vol.1)) 
SEAWATER 
Chemical Analysis 
Fate of chlorine in seawater. Progress report, November 1, 
1979-January 31, 1981, 6:20997 (DOE/EV/05572—T1) 
Sampling 
Lead-210 and polonium-210 as marine geochemical tracers: 
review and discussion of results from the Laborador Sea, 
6:20995 (CONF-780422—(Vol.1)) 
SEAWEEDS 
Anaerobic Digestion 
Gas from biomass: the GRI program, 6:20020 
Plant Growth 

Culturing microscopic stages of Macrocystis pyrifera 
(phaeophyta) in aquil, a chemically defined medium, 6:21060 

Effect of nitrogen supply on nitrogen content and growth rate 
of juvenile Macrocystis pyrifera (phaeophyta) sporophytes, 
6:21061 

SEDIMENTS 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Chemical Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Mass Spectroscopy 

Hanford derived plutonium in Columbia River sediments, 

6:21018 (DOE/EV/70030—6) 
Monitoring 

1980 Environmental monitoring report: US Department of 
Energy Facilities. Grand Junction, Colorado, and 
Monticello, Utah. 6:20922 (DOE/GJ/01664—T2) 

Multi-Element Analysis 

1980 Environmental monitoring report: US Department of 
Energy Facilities. Grand Junction, Colorado, and 
Monticello, Utah, 6:20922 (DOE/GJ/01664—T2) 
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Organic Sulfur Compounds 
Organo-sulfur compounds in sediments of the Puget Sound 
basin, 6:21006 
Particles 
Sphericity as a characteristic of solids from fossil fuel burning 
in a Lake Michigan sediment, 6:21004 
Radioactivity 
Feed Materials Production Center environmental monitoring 
annual report for 1980, 6:19902 (NLCO—1168) 
SEED-SLAG INTERACTIONS 
Seed-slag chemistry: implications for MHD plant design, 
6:20381 
SEISMIC DETECTORS 
Design 
National Seismic Stations transducers and filters, 6:20816 
(UCRL—53098) 
Remote Sensing 
Sandia Technology, 6:21138 (SAND—81-0564(Vol.5)(No.3)) 
SEISMIC SURVEYS 
Seismic analysis of the mirror fusion test facility shielding 
vault, 6:21436 (UCRL—15351) 
Inverse Scattering Problem 
Velocity inversion problem: present status, new directions, 
6:21134 (DOE/ER/10769—3) 
SEISMICITY 
Correlations 
Natural radiation environment III (Lead abstract), 6:20852 
(CONF-780422—(Vol.1)) 
Radon emanation in tectonically active areas, 6:20898 (CONF- 
780422—(Vol.1)) 
SELENIUM 


Activation Analysis 
Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 


6:19819 (DPST—79-146-10S) 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
Toxicity 
Plant growth and trace-element uptake on acidic coal refuse 
amended with lime or fly ash, 6:21118 
X-Ray Fluorescence Analysis 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Surface Contamination 
Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Solar energy storage projects. Final report, 6:20097 
(DOE/SF/01964—T1) 
Performance 
Parametric studies on the thermal response of a direct gain 
room to the distribution of massive elements on the walls, 
6:20064 
SEPARATION PROCESSES 


See also ADSORPTION 
FILTRATION 
ISOTOPE SEPARATION 


Information Retrieval 
Data base for separations chemistry. 6:20559 (CONF-810520— 
6) 
SEWAGE 
See LIQUID WASTES 
Ground Disposal 
Recharge forest revisited: soils of Brookhaven National 
Laboratory. 6:20933 (BNL—51342) 


SEWAGE SLUDGE 
Waste Disposal 
Application of multiple-objective programming to the 
evaluation of sewage-sludge-disposal alternatives, 6:21458 
(CONF-810542—1) 
SHADING 
Design 
Two simple tools for design of fixed shades, 6:20067 
SHAFT EXCAVATIONS 
See also RADIOACTIVE WASTE DISPOSAL 
Site Selection 
Coal conference and Expo V, 6:19724 
SHALE GAS 
Chemical Composition 
In situ noncombustive microwave processing of oil shale. Final 
report, 6:19809 (DOE/ET/12388—T1) 
SHALE OIL 
Bibliographies 
Oil shales and tar sands: a bibliography, 6:19804 (DOE/TIC— 
3367(Suppl.1)) 
Chemical Analysis 
Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: 
identification and wastewater-control-technology 
considerations, 6:19766 (ANL/PAG—4) 
Chemical Composition 
In situ noncombustive microwave processing of oil shale. Final 
report, 6:19809 (DOE/ET/12388—T1) 
Denitrification 
Microbial oxidation of aromatic sulfur and nitrogen containing 
constituents of fossil fuels. Progress report, August 1, 1980- 
April 1, 1981, 6:19767 (DOE/ER/10683—1) 
Desulfurization 
Microbial oxidation of aromatic sulfur and nitrogen containing 
constituents of fossil fuels. Progress report, August 1, 1980- 
April 1, 1981, 6:19767 (DOE/ER/10683—1) 
Production 
Investigation of the Geokinetics horizontal in situ oil-shale- 
retorting process. Fourth annual report, 1980, 6:19810 
(DOE/LC/10787—73) 
Refining 
Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: 
identification and wastewater-control-technology 
considerations, 6:19766 (ANL/PAG—4) 
SHALES 


See also OIL SHALES 
SPENT SHALES 


By-Products 
Pilot plant for production of a mixture of raw dicarbonic acids 
from shale, 6:19816 (ORNL-tr—4742) 
Chemical Analysis 
Petroleum source rock potential and thermal maturity, Palo 
Duro Basin, Texas, 6:19755 (DOE/ET/44614—T3) 
Elasticity 
Study effects of geopressured-geothermal subsurface 
environment on elastic properties of Texas Gulf Coast 
sandstones and shales using well logs, core data, and velocity 
surveys. Final report, 6:20100 (DOE/ET/28468—T1) 
Mechanical Properties 
Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 
Permeability 
Study effects of geopressured-geothermal subsurface 
environment on elastic properties of Texas Gulf Coast 
sandstones and shales using well logs, core data. and velocity 
surveys. Final report, 6:20100 (DOE/ET/28468—T1) 
Porosity 
Study effects of geopressured-geothermal subsurface 
environment on elastic properties of Texas Gulf Coast 
sandstones and shales using well logs. core data, and velocity 
surveys. Final report, 6:20100 (DOE/ET/28468—T1) 
Specific Heat 
Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 





SHALES 
Thermal Conductivity 


Thermal Conductivity 
Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 
Thermal Expansion 
Three-dimensional thermal and mechanical scoping 
calculations for underground disposal of nuclear waste in 
shale, 6:19886 (SAND—80-2507) 
SHEATHS (FUEL) 
See FUEL CANS 
SHEEP 
Environmental Effects 
Ecological considerations of natural and depleted uranium, 
6:20921 (CONF-780422—(Vol.2)) 
Radionuclide Kinetics 
Ecological considerations of natural and depleted uranium, 
6:20921 (CONF-780422—(Vol.2)) 
SHIELDING 
Evaluation 
Radiation exposure from building materials, 6:21092 (CONF- 
780422—(Vol.2)) 
SHIFT PROCESSES 
Comparative Evaluations 
Carbon monoxide shift conversion facility: saturator shift 
scheme vs direct steam injection shift scheme, 6:19660 
(DOE/OR/03054—1) 
SHIPPINGPORT REACTOR 
Reactor Maintenance 
Shippingport Atomic Power Station (PWR). Technical 
progress report, July 26, 1980-January 25, 1981, 6:20201 
(WAPD-MRP—155) 
Reactor Operation 
Shippingport Atomic Power Station (PWR). Technical 
progress report, July 26, 1980-January 25, 1981, 6:20201 
(WAPD-MRP—155) 
SHOCK HEATING 
Axial shock heating of field-reversed plasmas, 6:21338 (LA— 
8700-C) 
SIGMALOG 
See MWD SYSTEMS 
SILANES 
Deposition 
Origin of emitting species in the plasma deposition of a-Si:H 
alloys, 6:20549 
SILICA 
Catalytic Effects 
Catalyst and process for converting synthesis gas to light 
olefins (Patent), 6:19685 
Chemical Reactions 
Catalyst and process for converting synthesis gas to light 
olefins (Patent), 6:19685 
SILICATES 
Solubility 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
SILICON 
Absorption Spectra 
Absorption spectra of crystalline and amorphous silicon by 
photothermal deflection spectroscopy, 6:20515 (LBL— 
12366) 
Annealing 
Interface instability and cell formation in ion-implanted and 
laser-annealed silicon, 6:20550 
EFG Method 
Sensitivity analysis of the add-on price estimate for the edge- 
defined film-fed growth process, 6:19973 (DOE/JPL--1012- 
55) 
Electrical Properties 
Effect of lithium on the electrical properties of grain 
boundaries in silicon. 6:20536 
Energy Levels 
Bulk and surface states analysis in a-Si:H by Schottky and MIS 
tunnel diodes capacitance and conductance measurements. 
6:20551 
Heat Treatments 
Low-temperature fabrication process of polycrystalline silicon- 
silicon p* -n junction diode. 6:20531 
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Ion Implantation 

Interface instability and cell formation in ion-implanted and 

laser-annealed silicon, 6:20550 
Production 

Low-Cost Solar Array Project. Experimental process system 
development unit for producing semiconductor-grade silicon 
using the silane-to-silicon process. Quarterly progress report, 
October-December 1980, 6:19974 (DOE/JPL/954334— 17) 

Method of producing hydrogenated amorphous silicon film 
(Patent), 6:20555 

Thermal decomposition of silane to form hydrogenated 
amorphous Si film (Patent), 6:20556 

SILICON ALLOYS 
Production 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial-purity aluminum by the direct-reduction process. 
Third annual technical report, 1980 January 1-1980 
December 31, 6:20456 (DOE/CS/40079—T1) 

SILICON CARBIDES 
Fatigue 

High temperature applications of structural ceramics. Quarterly 
progress report, April-June 1980, 6:20510 
(DOE/OR/20679—T3) 

Fracture Properties 

High temperature applications of structural ceramics. Quarterly 
progress report, April-June 1980, 6:20510 
(DOE/OR/20679—T3) 

High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1980, 6:20509 
(DOE/OR/20679—T2) 

High-temperature behavior of silicon carbide, sialon, and 
aluminum oxide ceramics in coal and residual-oil slags. 
6:20505 (CONF-810528—3) 

Microstructure 

Study of solid metal/ceramic reactions. Progress report, March 

17, 1980-January 15, 1981, 6:20506 (DOE/ER/10413—T1) 
Permeability 

High-temperature behavior of silicon carbide, sialon, and 
aluminum oxide ceramics in coal and residual-oil slags, 
6:20505 (CONF-810528—3) 

Phase Studies 

Study of solid metal/ceramic reactions. Progress report, March 

17, 1980-January 15, 1981, 6:20506 (DOE/ER/10413—T1) 
Physical Radiation Effects 

Size effect on the irradiation performance of coated fuel 

particles, 6:20204 (GA-A—15993) 
SILICON COMPOUNDS 
Crystallization 

Crystallization of glasses in the Mg-Si-O-N system, 6:20512 

(LBL—11759) 
SILICON HALIDES 
Spectroscopy 
Direct measurement of the absorption tail of a-Si:H in the 
range of 2.1 eV > hv > 0.6 eV, 6:20514 (LBL—12338) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Fatigue 

High temperature applications of structural ceramics. Quarterly 
progress report, April-June 1980, 6:20510 
(DOE/OR/20679—T3) 

Fracture Properties 

High temperature applications of structural ceramics. Quarterly 
progress report, April-June 1980, 6:20510 
(DOE/OR/20679—T3) 

High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1980, 6:20509 
(DOE/OR/20679—T2) 

SILICON OXIDES 
See also QUARTZ 
Reduction 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial-purity aluminum by the direct-reduction process. 
Third annual technical report. 1980 January 1-1980 
December 31. 6:20456 (DOE/CS/40079—T 1) 
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SILICON SOLAR CELLS 
Comparative Evaluations 

MIS and PN junction solar cells on thin-film polycrystalline 

silicon, 6:20015 (SERI-TP—614-1214) 
Cost 

Fabrication and characterization of ITO/silicon SIS solar cells. 
Final report, June 1, 1977-September 30, 1978, 6:19964 
(DOE/ET/20457—1) 

Sensitivity analysis of the add-on price estimate for the edge- 
defined film-fed growth process, 6:19973 (DOE/JPL—1012- 
55) 

Design 

Module Experimental Process System Development Unit 
(MEPSDU). Quarterly report No. 1, November 26, 1980- 
February 28, 1981, 6:19976 (DOE/JPL/955902—81/1) 

Electrodes 

Influence of thin metal as a top electrode on the characteristics 

of P-I-N a- Si:H solar cells, 6:20019 
Fabrication 

Fabrication and characterization of ITO/silicon SIS solar cells. 
Final report, June 1, 1977-September 30, 1978, 6:19964 
(DOE/ET/20457—1) 

Low-cost thin-film polycrystalline silicon solar cells. Quarterly 
project report No. 2, July 1-October 31, 1979, 6:19968 
(DOE/ET/23048—2) 

Module Experimental Process System Development Unit 
(MEPSDUV). Quarterly report No. 1, November 26, 1980- 
February 28, 1981, 6:19976 (DOE/JPL/955902—81/1) 

Performance 

Characterization of p+nn-+ silicon concentrator solar cells, 
6:19988 (SAND—80-2196C) 

MIS and PN junction solar cells on thin-film polycrystalline 
silicon, 6:20015 (SERI-TP—614-1214) 

Performance Testing 

Low-cost thin-film polycrystalline silicon solar cells. Quarterly 
project report No. 2, July 1-October 31, 1979, 6:19968 
(DOE/ET/23048—2) 

Production 

Sensitivity analysis of the add-on price estimate for the edge- 
defined film-fed growth process, 6:19973 (DOE/JPL—1012- 
55) 

SILICONES 
Reinforced Materials 

Effect of reinforcing grade silicon dioxide on the properties of 
a silicone elastomer and its cellular silicone, 6:20517 
(UCRL--53104) 

SILVER 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Spectroscopy 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
X-Ray Fluorescence Analysis 

Analysis of solders by x-ray fluorescence spectrometry, 6:20563 
(K—2020) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle. Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle. Wyoming. including concentrations of forty-two 
additional elements, 6:19828 (GJBX— 126(81)) 

SILVER IODIDES 
Chemical Reactions 

New solid electrolytes: substituted organic ammonium silver 

iodides. 6:20602 
Ion Emission 
Positive-ion emission from a-Agl films. 6:20552 


SINTERING 
Controlled Atmospheres 
Energy-saving applications of industrial gases, 6:20436 
SITE SELECTION 
Cost Benefit Analysis 
Scoping the environmental study, 6:20940 (EPRI-WS—78-141) 
Environmental Impacts 

Dickey-Lincoln School Lakes Transmission ETS Project, 

6:20951 (EPRI-WS—78-141) 
Legislation 

Public issues and regulatory change: a Minnesota experience, 

6:20942 (EPR!I-WS—78-141) 
Mathematical Models 

Wind Energy Siting Methodology Windfield Model 
Verification Program. I. Oahu, Hawaii data set. Interim 
report, 15 September 1978-15 April 1979, 6:20124 
(DOE/ET/20280—79/3) 

Wind Energy Siting Methodology Windfield Model 
Verification Program. II. Nevada Test Site data set. Interim 
report, 15 June 1979-15 February 1980, 6:20125 
(DOE/ET/20280—80/2) 

Measuring Methods 

Dickey-Lincoln School Lakes Transmission ETS Project, 

6:20951 (EPRI-WS—78-141) 
Public Opinion 

Deciding the level of public involvement in right-of-way 
selection and approval, 6:21029 (EPRI-WS—78-141) 

Public participation in routing transmission lines: what it means 
and why bother, 6:20944 (EPRI-WS—78-141) 

SITES (REACTOR) 
See REACTOR SITES 
SIZE 


See also PARTICLE SIZE 
Correlations 
Scintillation detectors for radon-222 in air and water, 6:20764 
(CONF-780422—(Vol.1)) 


SKELETON 
Radiation Dose Distributions 
Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 
Radiation Doses 
Normal dietary levels of radium-226, radium-228, lead-210, and 
polonium-210 for man, 6:21077 (CONF-780422—(Vol.1)) 
Radiation exposure from radium-226 ingestion, 6:21081 
(CONF-780422—(Vol.1)) 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
Radionuclide Kinetics 
Two new rodent models for actinide toxicity studies (797 Pu, 
*41 Am), 6:21106 
SL-1 REACTOR 
Radiation Monitoring 
SL-1 recovery experience, 6:20254 (GEND—002) 
Reactor Accidents 
SL-1 recovery experience, 6:20254 (GEND—002) 
SLUDGES 
See SLURRIES 
Chemical Composition 
Chemical and physical characterization of western low-rank- 
coal waste materials, 6:19704 (DOE/FC/10200—T1) 
Waste Disposal 
Chemical and physical characterization of western low-rank- 
coal waste materials. 6:19704 (DOE/FC/10200—T1) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
Viscosity 
Study of ebullated-bed fluid dynamics for H-Coal. Quarterly 
progress report No. 3, January 1. 1981-March 31, 1981, 
6:19666 (DOE/PC/30026—T2) 
SLURRIES (FUEL) 
Seo FUEL SLURRIES 
SMOG 
Chemical Analysis 
Program package using stiff. sparse integration methods for the 
automatic solution of mass action kinetics equations, 6:20615 





SO GROUPS 
Chemical Analysis 


SO GROUPS 
Irreducible Representations 

Young—tableau methods for Kronecker products of 

representations of the classical groups, 6:21480 
SODIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Atom-Atom Collisions 

Determination of the Na—Hg repulsive potential between 0.5 
and 3 eV from the inversion of differential cross section 
data, 6:21168 

Ion Exchange Chromatography 

Use of the axial filter to measure low distribution coefficients, 

6:20577 
Lattice Vibrations 

Pair potentials and lattice vibrations at simple-metal surfaces, 

6:20471 
Membrane Transport 

Brief description of research papers accepted for publication 

during 1980. Annual report, 6:21103 (UR—3490-2010) 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 

6:20841 (EML—390(App.)) 
Pairing Energy 

Pair potentials and lattice vibrations at simple-metal surfaces, 

6:20471 
Solvent Extraction 


Metal ion complexation by ionic crown ethers. Progress report, 


6:20617 (DOE/ER/10604—1) 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
SODIUM BROMIDES 
Radiolysis 
Anion radical oxidation of nickel(II) macrocyclic complexes. 
Pulse radiolysis of (2,12-dimethyl-3,7,11,17- 
tetraazabicyclo[11.3.1}heptadeca-1(17),13,15-triene)nickel(IT) 
in sodium bromide solution, 6:20652 
SODIUM CHLORIDES 
Solubility 
Durability of beryllium fluoride glasses in water: comparison 
with other glasses and crystals, 6:20611 
SODIUM COMPOUNDS 
Emission Spectra 
Raman. i-r. reflection, and emission spectra of sodium B- 
alumina, 6:20614 
Infrared Spectra 
Raman, ir. reflection. and emission spectra of sodium B- 
alumina. 6:20614 
Raman Spectra 
Raman, ir. reflection, and emission spectra of sodium B- 
alumina, 6:20614 
SODIUM HYDRIDES 
Electronegativity 
MCSCF pseudopotential calculations for the alkali hydrides 
and their anions, 6:21197 
Electronic Structure 
MCSCF pseudopotential calculations for the alkali hydrides 
and their anions, 6:21197 
SODIUM IODIDE DETECTORS 
Seo NU DETECTORS 
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SODIUM IONS 
Recombination 
Evaluation of dielectric recombination rate, 6:21160 
(DOE/ET/53035—T1) 
SODIUM OXIDES 
Solidification 
Sodium fixation in SYNROC-D formulations, 6:19890 
(UCRL— 15347) 
SODIUM SULFATES 
Dew Point 
Fluidized-bed combustion process evaluation and program 
support. Annual report, October 1979-September 1980, 
6:19736 (ANL/CEN/FE—80-20) 
SODIUM-SULFUR BATTERIES 
Solid Electrolytes 
Economic assessment and comparison of alternative beta 
alumina electrolytes. Final report, January-December, 1979, 
6:20280 (EPRI-EM—1799) 
SOILS 
Activity Levels 
Meteorological influences on atmospheric radioactivity and its 
effects on the electrical environment, 6:20854 (CONF- 
780422—(Vol.1)) 
Population doses from natural radionuclides due to certain 
aspects of human activity, 6:21097 (CONF-780422—(Vol.2)) 
Ambient Temperature 
Ecological characteristics identified from algorithm structure, 
6:20887 (PNL-SA—9241) 
Chemical Analysis 
Baca geothermal demonstration project baseline ecosystem 
studies of cooling tower emission effects, 6:20110 
(DOE/ET/27163—6) 
Chemical Composition 
Survey of helium in soils and soil gases and mercury in soils at 
Roosevelt Hot Springs Known Geothermal Resource Area, 
Utah, 6:20107 (USGS-OFR—80-613) 
Chemical Properties 
Chemical characteristics of two forested Ultisols and two 
forested Inceptisols relevant to anion production and 
mobility, 6:20886 (ORNL/TM—7646) 
Evaluation 
TLD measurements and model calculations of environmental 
radiation exposure rates, 6:20770 (CONF-780422—(Vol.2)) 
Mathematical Models 
TLD measurements and model calculations of environmental 
radiation exposure rates, 6:20770 (CONF-780422—(Vol.2)) 
Moisture 
Analytical solutions of moisture flow equations and their 
numerical evaluation, 6:19903 (PNL—3680) 
Ecological characteristics identified from algorithm structure, 
6:20887 (PNL-SA—9241) 
Natural Radioactivity 
Human dose from radiation of terrestrial origin, 6:21088 
(CONF-780422—(Vol.2)) 
Pelletizing 
Pelletized waste form demonstration program, October 1980- 
March 1981, 6:19866 (MLM—2827) 
Porosity 
Radon migration in the ground: a supplementary review, 
6:20889 (CONF-780422—(Vol.1)) 
Radioactivity 
Determinants of radon flux from complex media: virgin and 
reclaimed lands in Florida phosphate region, 6:20920 
(CONF-780422—(Vol.2)) 
Distribution and characterization of radionuclides in soils from 
the Nevada Test Site, 6:20931 
Feed Materials Production Center environmental monitoring 
annual report for 1980, 6:19902 (NLCO—1168) 
Radiochemical Analysis 
Track eich radon ratios to soil uranium and a new uranium 
abundance estimate, 6:20892 (CONF-780422—(Vol.1)) 
Radionuclide Migration 
Radon-222 exhalation and its variation in soil air, 6:20894 
(CONF-780422—(Vol.1)) 
Sampling 
Determination of radium-226 in environmental samples. 
6:20903 (CONF-780422—(Vol.1)) 
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Lognormal analysis of naturally occurring radionuclides in soil 
and vegetation of the Hanford area, 6:20910 (CONF- 
780422—(Vol.1)) 

SOLAR ACTIVITY 
See also SOLAR WIND 
Correlations 
Lead-210 in the atmosphere, 6:20864 (CONF-780422—(Vol.1)) 
SOLAR ARCHITECTURE 
Education 
Passive solar design: final evaluation, the Passive Studio, 
6:20044 (DOE/CS/30120—1) 
SOLAR CELL ARRAYS 
See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 
Calculation Methods 

Simplified design guide for estimating photovoltaic flat array 

and system performance, 6:19991 (SAND—80-7185) 
Design 

Module Experimental Process System Development Unit 
(MEPSDU). Quarterly report No. 1, November 26, 1980- 
February 28, 1981, 6:19976 (DOE/JPL/955902—81/1) 

Fabrication 

Module Experimental Process System Development Unit 
(MEPSDU). Quarterly report No. 1, November 26, 1980- 
February 28, 1981, 6:19976 (DOE/JPL/955902—81/1) 

Life-Cycle Cost 

Cost effectiveness of concentrating photovoltaic-thermal 
(PVT) systems vs side-by-side systems for two intermediate 
applications, 6:19994 (SAND—81-1219C) 

Performance 

Comparative analysis of combined flat-plate PV/T collectors 
with separate photovoltaic and thermal collectors, 6:19989 
(SAND—80-2217C) 

Simplified design guide for estimating photovoltaic flat array 
and system performance, 6:19991 (SAND—80-7185) 

Wind Loads 
Wind loads on flat plate photovoltaic array fields. Phase III, 
final report, 6:19975 (DOE/JPL/954833—81/3) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 

CONCENTRATOR SOLAR CELLS 

GALLIUM ARSENIDE SOLAR CELLS 

INDIUM PHOSPHIDE SOLAR CELLS 

SILICON SOLAR CELLS 

ZINC PHOSPHIDE SOLAR CELLS 

Efficiency 

Influence of the electric field on collection efficiencies of solar 

cells, 6:20018 
Electric Fields 

Influence of the electric field on collection efficiencies of solar 

cells, 6:20018 
Mathematical Models 

Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 2, February 1, 
1980-April 30, 1980, 6:19970 (DOE/ET/23107—T3) 

Research Programs 
Photovoltaic system definition and development project, 
6:19992 (SAND—81-0823C) 
SOLAR COLLECTORS 

See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
TOWER FOCUS COLLECTORS 

Corrosion Protection 

Method for inhibiting corrosion in aqueous systems (Patent), 

6:20487 
Surface Cleaning 
Impact of natural cleaning on the selection of a washing 
system for solar collectors, 6:20092 (SAND—81-8636) 
SOLAR CONCENTRATORS 
See also FRESNEL LENS 
Design 
Nonimaging radiant energy direction device (Patent), 6:20093 
SOLAR COOLING SYSTEMS 
Computerized Simulation 

Optimizing the performance of desiccant beds for solar- 

regenerated cooling. 6:20056 (SERI/TP—631-1157) 


SOLAR HEATING SYSTEMS 
Computerized Simulation 


Desiccants 
Optimizing the performance of desiccant beds for solar- 
regenerated cooling, 6:20056 (SERI/TP—631-1157) 
Design 
Solar heating and cooling system installed at RKL Controls 
Company, Lumberton, New Jersey. Final report, 6:20050 
(DOE/NASA/CR—161679) 
Performance 
Optimizing the performance of desiccant beds for solar- 
regenerated cooling, 6:20056 (SERI/TP—631-1157) 
Turbines 
Study of two-phase turbine engine for solar space cooling. 
Final report, 6:20046 (DOE/CS/31542—T1) 
Vapor Compression Refrigeration Cycle 
Study of two-phase turbine engine for solar space cooling. 
Final report, 6:20046 (DOE/CS/31542—T1) 
SOLAR ENERGY 
Budgets 
Solar energy technology budget evaluation model (SETBEM), 
6:20357 
Demonstration Programs 
Arizona Solar Energy Commission annual report, 1979-1980, 
6:19947 
Energy-saving impacts of DOE’s conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 2. Historical trends, details of sectoral analysis, and 
appendixes, 6:19943 (ORNL/TM—7690/V2) 
Education 
Arizona Solar Energy Commission annual report, 1979-1980, 
6:19947 
Marketing Research 
Municipal solar utilities in California: marketing, financial and 
legal issues, 6:19944 (P—500-80-062) 
Meetings 
5th national passive solar conference, 6:20042 
Planning 
Municipal solar utilities in California: marketing, financial and 
legal issues, 6:19944 (P—S00-80-062) 
Program Management 
Energy-saving impacts of DOE’s conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 1. Executive summary and analysis overview, 
6:19942 (ORNL/TM—7690/V 1) 
Solar energy technology budget evaluation model (SETBEM), 
6:20357 
Research Programs 
Arizona Solar Energy Commission annual report, 1979-1980, 
6:19947 
Energy-saving impacts of DOE's conservation and solar 
programs (an ORNL/MITRE study performed in 1980). 
Volume 2. Historical trends, details of sectoral analysis, and 
appendixes, 6:19943 (ORNL/TM—7690/V2) 
Social Impact 
Likely social impacts of proposed national-level policy 
initiatives, 6:19945 (SERI/TR—743-786) 
Technology Assessment 
Technical assessment of community solar future scenarios, 
6:19946 
SOLAR EQUIPMENT 
See also HELIOSTATS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR WATER HEATERS 
Directories 
Arizona solar industries guide, 6:19948 
Financing 
Financing solar in Arizona, 6:19954 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOL AR-ASSISTED HEAT PUMPS 
Computerized Simulation 
Analysis of hybrid solar systems with active collection and 
passive distribution, 6:20071 





SOLAR HEATING SYSTEMS 
Design 


Design 
Keith Keesecker Office Building. Final technical report, 
6:20048 (DOE/CS/32144—T1) 


Solar demonstration project in a fast-food restaurant, 6:20055 
(NYSERDA—80-20) 


Solar heating and cooling system installed at RKL Controls 
Company, Lumberton, New Jersey. Final report, 6:20050 
(DOE/NASA/CR—161679) 


Solar heating and hot water system installed at Charlotte 


Memorial Hospital, Charlotte, North Carolina. Final report, 


6:20053 (DOE/NASA/CR—161731) 


Solar heating and cooling of residential buildings: design of 

systems, 1980 edition, 6:20043 (DOE/CS/30062—T1) 
Economic Analysis 

Solar energy system economic evaluation final report for 
Wormser Columbia, South Carolina, 6:20051 
(DOE/NASA/CR—161722) 

Solar energy system economic evaluation. Final report for 
Fern Tunkhannock, Tunkhannock, Pennsylvania, 6:20052 
(DOE/NASA/CR—161723) 

Solar energy, public utilities, and economic efficiency, 6:20032 

Hybrid Systems 

Analysis of hybrid solar systems with active collection and 

passive distribution, 6:20071 
Manuals 


Solar heating and cooling of residential buildings: design of 
systems, 1980 edition, 6:20043 (DOE/CS/30062—T1) 
Performance 
Analysis of hybrid solar systems with active collection and 
passive distribution, 6:20071 
SOLAR INDUSTRY 
Aluminium 


Use of aluminum in solar energy, 6:20029 (SAND—81-0604C) 
Directories 


Arizona solar industries guide, 6:19948 
SOLAR PROCESS HEAT 


Guidebook for solar process-heat applications, 6:20058 
Design 
Solar repowering/industrial retrofit systems study Gulf Mt. 
Taylor Uranium Mill solar retrofit, 6:20054 (MDC-G—8477) 
Economic Analysis 
Solar repowering/industrial retrofit systems study Gulf Mt. 
Taylor Uranium Mill solar retrofit, 6:20054 (MDC-G—8477) 
Marketing Research 


Solar energy and industry: a review of prospects and problems 
for solar thermal technology, 6:20060 
Simulation 
Laser simulation of solar pyrolysis and gasification using static 
coal samples, 6:19676 (LA—8617) 
SOLAR PROTONS 
Distribution Functions 
Interplanetary ions during an energetic storm particle event: 
The distribution function from solar wind thermal energies 
to 1.6 MeV. 6:21152 


SOLAR THERMAL POWER PLANTS 
See also TOWER FOCUS POWER PLANTS 
Combined Cycles 
Technical and economic evaluation of a Brayton-Rankine 


combined-cycle solar-thermal power plant. 6:20031 
(SERI/TP—631-1154) 


SOLAR WATER HEATERS 


Sev also PASSIVE SOLAR WATER HEATERS 
Consumer Guides 


Arizona solar industries guide, 6:19948 


Tapping the sun: an Arizona homeowner's guide to buying a 


solar domestic-hot-water system (Includes glossary), 6:20085 
Design 


Solar demonstration project in a fast-food restaurant. 6:20055 
(NYSERDA— 80-20) 

Solar heating and hot water system installed at Charlotte 
Memorial Hospital. Charlotte. North Carolina. Final report. 
6:20053 (DOE/NASA/CR— 161731) 

Solar heating and cooling of residential buildings: design of 
systems, 1980 edition. 6:20043 (DOE/CS/30062—T1) 
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Economic Analysis 

Solar energy system economic evaluation final report for 
Wormser Columbia, South Carolina, 6:20051 
(DOE/NASA/CR—161722) 

Solar energy system economic evaluation. Final report for 
Fern Tunkhannock, Tunkhannock, Pennsylvania, 6:20052 
(DOE/NASA/CR—161723) 

Equipment Interfaces 
Solar/gas interface, 6:20059 
Manuals 
Solar heating and cooling of residential buildings: design of 


systems, 1980 edition, 6:20043 (DOE/CS/30062—T1) 
SOLAR WATER HEATING 


Solar/gas interface, 6:20059 
SOLAR WIND 


Proton Transport 
Source of proton anisotrophy in the high-speed solar wind, 
6:21151 
SOLAR-ASSISTED HEAT PUMPS 
Comparative Evaluations 
Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 
Life-Cycle Cost 
Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 
Performance 
Solar-assisted heat pumps for the heating and cooling of 
buildings. Six month technical report, November 6, 1978- 
May 5, 1979, 6:20047 (DOE/CS/31719—T1) 
SOLAR-ASSISTED POWER SYSTEMS 
Economic Analysis 
Solar energy, public utilities, and economic efficiency, 6:20032 
SOLDER FLUXES 
Chemical Analysis 
Analysis of solders by 
(K—2020) 
SOLID ELECTROLYTES 
Chemical Preparation 
New solid electrolytes: substituted organic ammonium silver 
iodides, 6:20602 
Chemical Reaction Yield 
New solid electrolytes: substituted organic ammonium silver 
iodides, 6:20602 


Economic Analysis 


x-ray fluorescence spectrometry, 6:20563 


Economic assessment and comparison of alternative beta 


alumina electrolytes. Final report, January-December, 1979, 
6:20280 (EPRI-EM—1799) 
SOLID SOLUTIONS 
Phase Studies 


Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. II. Equilibrium 


constraints in metamorphic/geothermal processes, 6:21145 
SOLID WASTES 


See also AGRICULTURAL WASTES 
TAILINGS 
WOOD WASTES 
Pyrolysis 
Pyrolysis experiments at China Lake using a tubular entrained 


flow reactor, 6:19999 (SERI/CP—622-1096) 
Research Programs 


Earth sciences, 6:20927 (ORNL—5700) 
SOLIDS 
Dynamic Loads 
Fragmentation of solids under impulsive stress loading, 6:21146 
Elasticity 
Response of solids to elastic/plastic indentation and the 


application of indentation to adhesion measurements, 6:20513 
(L BL—11841) 


Fractures 


Dynamic fracture and spallation in ductile solids, 6:20544 
Fragmentation 

Fragmentation of solids under impulsive stress loading, 6:21146 
Plasticity 

Response of solids to elastic/plastic indentation and the 


application of indentation to adhesion measurements, 6:20513 
(LBL —11841) 
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Spallation 
Dynamic fracture and spallation in ductile solids, 6:20544 
Thermal Conduction 
Transient thermal contact of two semi-infinite bodies over a 
circular area, 6:20720 (SAND—81-0771C) 
SOLVENT EXTRACTION 
Chemical Reaction Kinetics 
Interpretation of the extraction mechanism of the Purex and 
Thorex processes from kinetics data, 6:19841 (CONF- 
810520—2) 
SOLVENT-REFINED COAL 
Deashing 
Solvent-refined coal (SRC) process operation of solvent-refined 
coal pilot plant, Wilsonville, Alabama. Annual report, 
January-December 1979, 6:19673 (EPRI-AP—1784) 
Hydrocracking 
Hydrogen generation for expanded-bed hydrocracking: tail gas 
reforming vs coal gasification, 6:19926 (DOE/OR/03054—1) 
Solidification 
Solidification system: Rexnord vs water-bath process, 6:19662 
(DOE/OR/03054—1) 
Yields 
Solvent-refined coal (SRC) process operation of solvent-refined 
coal pilot plant, Wilsonville, Alabama. Annual report, 
January-December 1979, 6:19673 (EPRI-AP—1784) 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOOT 
Air Pollution Control 
Soot formation in synthetic-fuel droplets. Second quarterly 
technical progress report, 6:20838 (DOE/PC/30298—T2) 
Synthesis 
Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 
SOUR CRUDES 
Chemical Analysis 
Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: 
identification and wastewater-control-technology 
considerations, 6:19766 (ANL/PAG—4) 
Refining 
Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: 
identification and wastewater-control-technology 
considerations, 6:19766 (ANL/PAG—4) 
SP GROUPS 
Irreducible Representations 
Young—tableau methods for Kronecker products of 
representations of the classical groups, 6:21480 
SPACE CHARGE 
Correlations 
Meteorological influences on atmospheric radioactivity and its 
effects on the electrical environment, 6:20854 (CONF- 
780422—(Vol.1)) 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
Heat Storage 
Thermal-storage space heating using off-peak electricity in 
New England: field test and assessment (Conference paper), 
6:20302 
Vermont experience, 6:20275 (CONF-790748—) 
Power Demand 
Vermont experience, 6:20275 (CONF-790748—) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Feasibility Studies 
Acceptability of reactors in space, 6:20243 (LA—8724-MS) 
Risk Assessment 
Acceptability of reactors in space, 6:20243 (LA—8724-MS) 
SPACE PROPULSION REACTORS 
Feasibility Studies 
Acceptability of reactors in space, 6:20243 (LA—8724-MS) 
Risk Assessment 
Acceptability of reactors in space, 6:20243 (LA—8724-MS) 


SPACECRAFT POWER SUPPLIES 
Radioisotope Heat Sources 
Nuclear-powered satellite studies. Final report, October 1, 
1978-March 31, 1980, 6:19923 (DOE/ET/33013—1) 
Technology Assessment 
Nuclear-powered satellite studies. Final report, October 1, 
1978-March 31, 1980, 6:19923 (DOE/ET/33013—1) 
SPARK GAPS 
Breakdown 
Onset of self-breakdown in a low-pressure spark gap, 6:20732 
SPARK IGNITION ENGINES 
Fuel Substitution 
Use of alcohol in farming applications: alternative fuels 
utilization program, 6:20451 (DOE/CE/50025—1) 
SPATIAL DISTRIBUTION 
Mathematical Models 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site. Interim report, 6:20842 (EPRI-EA— 
1788) 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site, 6:20843 (EPRI-EA—1788-SY) 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
Beam Bunching 
Modes on a short SPEAR bunch as observed with a streak 
camera, 6:20744 (SLAC-PUB—2696) 
SPENT FUEL CASKS 
Heat Transfer 
Steady natural convection heat transfer experiments in a 
horizontal annulus for the United States Spent Fuel Shipping 
Cask Technology Program (LMFBR), 6:20213 (SAND—80- 
1057) 
Temperature Measurement 
Spent fuel dry storage technology development: fuel 
temperature measurements under imposed dry storage 
conditions (I kW PWR spent fuel assembly), 6:19849 
(DOE/NV/00597—4) 
SPENT FUEL ELEMENTS 
Safeguards 
Passive neutron measurements and calculations of irradiated 
PWR fuel assemblies, 6:20200 (LA-UR—81-1332) 
Temperature Measurement 
Spent fuel dry storage technology development: fuel 
temperature measurements under imposed dry storage 
conditions (I kW PWR spent fuel assembly), 6:19849 
(DOE/NV/00597—4) 
SPENT FUEL STORAGE 
Field Tests 
Spent fuel dry storage technology development: thermal 
evaluation of sealed storage cask containing spent fuel, 
6:19848 (DOE/NV/00597—3) 
Research Programs 
Commercial waste and spent fuel packaging program. 
Quarterly report, January-March 1981, 6:19850 
(DOE/NV/10061—6) 
Simulation 
Spent fuel dry storage technology development: electrically 
heated drywell storage test (1kW and 2kW operation), 
6:19847 (DOE/NV/00597—2) 
Temperature Distribution 
Spent fuel dry storage technology development: thermal 
evaluation of sealed storage cask containing spent fuel, 
6:19848 (DOE/NV/00597—3) 
Temperature Effects 
Spent fuel dry storage technology development: fuel 
temperature measurements under imposed dry storage 
conditions (I kW PWR spent fuel assembly), 6:19849 
(DOE/NV/00597—4) 
SPENT SEED 
Regeneration 
MHD heat and seed recovery technology project. Tenth 
quarterly report, April-June 1980, 6:20358 (ANL/MHD—80- 
12) 





SPENT SHALES 
Regeneration 


SPENT SHALES 
Leaching 
Contamination of groundwater by organic pollutants leached 
from in-situ spent shale, 6:19817 (LBL—10526) 
Waste Product Utilization 
Chattanooga shale: a valuable US resource, 6:19808 (CONF- 
810520—5) 
SPERMATOGENESIS 
Biological Radiation Effects 
Survival and renewal of murine stem Spermatogonia following 
®°Co radiation, 6:21105 
SPERMATOGONIA 
Mitotic Index 
Survival and renewal of murine stem Spermatogonia following 
Co radiation, 6:21105 
SPHEROMAK DEVICES 
Plasmak: its unique structure, the mantle, 6:21427 (LA—8700- 
C) 
PS-1 spheromak experiment, 6:21419 (LA—8700-C) 
Comparative Evaluations 
Experiments of spheromak and reversed field configuration in 
2m theta pinch, 6:21421 (LA—8700-C) 
Magnetic Field Configurations 
Formation of the spheromak plasma by a slow magnetic 
induction scheme, 6:21423 (LA—8700-C) 
Magnetohydrodynamics 
Two-dimensional modeling of the formation of spheromak 
configurations, 6:21374 
Meetings 
Proceedings of the third symposium on the physics and 
technology of compact toroids in the magnetic fusion energy 
program, 6:21408 (LA—8700-C) 
Plasma Instability 
Calculation of tilting modes in a spheromak, 6:21323 (LA— 
8700-C) 
Critical bias fields for tilting stability in the BETA-II 
experiment, 6:21324 (LA—8700-C) 
External tilting of spheromaks with line tying, 6:21325 (LA— 
8700-C) 
Tilting and shifting modes in a spheromak, 6:21346 (PPPL— 
1771) 
Tilting-mode-stable spheromak configuration, 6:21330 (LA— 
8700-C) 
Plasma Simulation 
Two-dimensional simulation of the formation of the Princeton 
spheromak, 6:21373 
Simulation 
Simulation of the formation of the Princeton Spheromak, 
6:21328 (LA—8700-C) 
Stabilization 
Use of intense electron and ion beams and rings in mixed CT 
configurations, 6:21414 (LA—8700-C) 
Two-Dimensional Calculations 
Two-dimensional modeling of the formation of spheromak 
configurations, 6:21374 
SPINACH 
Gamma Spectra 
Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 
780422—(Vol.1)) 
Gamma Spectroscopy 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
Radionuclide Kinetics 
Sources of natural radiation exposure in a low-monazite 
environment, 6:20777 (CONF-780422—(Vol.2)) 
SPINELS 
Crystal Structure 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
Geochemistry 


Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—-3505) 
Phase Diagrams 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
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Physical Radiation Effects 
Thermally stimulated conductivity in y-irradiated Mg AlzOs 
crystals, 6:20557 
Radiation Effects 
Naturally occurring crystalline phases: analogues for 
radioactive waste forms, 6:19873 (PNL—3505) 
SPLEEN 
Radiation Doses 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
SPOIL BANKS 
Evaluation 
Reconnaissance and processing of impounded coal wastes. 
Quarterly report, January 1, 1981-March 31, 1981, 6:19712 
(DOE/ET/11070—T3) 
Land Reclamation 
Multidisciplinary approach to reclamation of abandoned refuse 
sites, 6:19727 
SQUID DEVICES 
Temperature Noise 
Quantum noise in Josephson junctions and squids, 6:20684 
(LBL—12616) 
SRC PROCESS 
Catalysts 
Exploratory research on solvent-refined-coal liquefaction. 
Annual technical progress report, January 1-December 31, 
1980, 6:19644 (DOE/ET/14800—T4) 
Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, June 
1, 1980-August 31, 1980, 6:19646 (DOE/ET/14806—T1) 
Demonstration Plants 
Characterizing wastewater and monitoring its treatment, 
6:19665 (DOE/OR/03054—1) 
Comparison of four coal gasification processes, 6:19658 
(DOE/OR/03054—1) 
Effect of feed coal variation on demonstration plant 
performance, 6:19663 (DOE/OR/03054—1) 
Evaluation of three wastewater treatment alternatives, 6:19664 
(DOE/OR/03054—1) 
Hydrogen generation for expanded-bed hydrocracking: tail gas 
reforming vs coal gasification, 6:19926 (DOE/OR/03054—1) 
Solidification system: Rexnord vs water-bath process, 6:19662 
(DOE/OR/03054—1) 
SRC-I quarterly technical report, July-September 1980, 6:19657 
(DOE/OR/03054—1) 
Engineering 
Fossil-energy program progress report for February 1981, 
6:19623 (ORNL/TM—7763) 
Pilot Plants 
Solvent-refined coal (SRC) process operation of solvent-refined 
coal pilot plant, Wilsonville, Alabama. Annual report, 
January-December 1979, 6:19673 (EPRI-AP—1784) 
Wilsonville SRC-I pilot plant: I. Fractionation area corrosion 
studies; II. Hot vs. normal separation mode of operation, 
6:19633 (DOE/ET/10154—T6) 
Research Programs 
Exploratory research on solvent-refined-coal liquefaction. 
Annual technical progress report, January 1-December 31, 
1980, 6:19644 (DOE/ET/14800—T4) 
Waste Water 
Characterizing wastewater and monitoring its treatment, 
6:19665 (DOE/OR/03054—1) 
SRC-II PROCESS 
Accurate mass/metastable ion analysis of higher-molecular- 
weight nitrogen compounds in coal liquids, 6:19701 (PNL- 
SA—8852) 
Synthetic-fuel aromaticity and staged combustion. Second 
quarterly technical progress report, January 1, 1981-March 
31, 1981, 6:19700 (DOE/PC/30302—2) 
Demonstration Plants 
Solvent refined coal (SRC) process. Flashing of SRC-II slurry 
in the vacuum column on Process Development Unit P-99. 
Interim report, February-June 1980, 6:19632 
(DOE/ET/10104—2) 
Distillation Equipment 
Solvent refined coal (SRC) process. Flashing of SRC-II slurry 
in the vacuum column on Process Development Unit P-99. 
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Interim report, February-June 1980, 6:19632 
(DOE/ET/10104—2) 
Engineering 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
STABILITY 
Magnetohydrodynamics 

Magnetohydrodynamic stability of high-beta closed-line 

systems, 6:21358 
STACK DISPOSAL 
Environmental Impacts 

Assessment of natural radionuclides in the coal fuel cycle, 

6:19708 (CONF-780422—(Vol.2)) 
STAINLESS STEEL-304 
Brazing 

Auger electron spectroscopy applied to braze wettability, 

6:20466 (RFP—3202) 
Corrosion 

Corrosion problems in coal-fired boiler superheater and 
reheater tubes: steam-side oxidation and exfoliation. 
Development of a chromate-conversion treatment. Final 
report, 6:20151 (EPRI-CS—1812) 

Elasticity 

Stainless-steel elastic constants at low temperatures, 6:20482 
Shear Properties 

Stainless-steel elastic constants at low temperatures, 6:20482 
Ultrasonic Waves 

Stainless-steel elastic constants at low temperatures, 6:20482 

STAINLESS STEEL-308 

Welding 

Analytical electron-microscopy evaluation of laser-welded 308 
stainless steel, 6:20453 (CONF-810410—3) 

STAINLESS STEEL-310 
Corrosion 

Materials technology for coal-conversion processes. Progress 

report, October-December 1980, 6:19625 (ANL—81-11) 
Corrosion Resistance 
Materials screening tests for the krypton-85 storage 
development program. Final report, 6:19843 (ENICO—1081) 

Elasticity 

Stainless-steel elastic constants at low temperatures, 6:20482 
Shear Properties 

Stainless-steel elastic constants at low temperatures, 6:20482 
Ultrasonic Waves 

Stainless-steel elastic constants at low temperatures, 6:20482 

STAINLESS STEEL-316 

Brazing 

Auger electron spectroscopy applied to braze wettability, 
6:20466 (RFP—3202) 

Corrosion Resistance 
Materials screening tests for the krypton-85 storage 
development program. Final report, 6:19843 (ENICO—1081) 
Elasticity 
Stainless-steel elastic constants at low temperatures, 6:20482 
Physical Radiation Effects 
Radiation-induced evolution of austenite matrix in silicon- 
modified AISI 316 alloys, 6:20461 (HEDL-SA—2158) 
Shear Properties 
Stainless-steel elastic constants at low temperatures, 6:20482 
Ultrasonic Waves 
Stainless-steel elastic constants at low temperatures, 6:20482 
STAINLESS STEELS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
Corrosion Resistance 

Materials screening tests for the krypton-85 storage 
development program. Final report (Nitronic 50; 4130 steel). 
6:19843 (ENICO— 1081) 

STANDARDS 

Forgings and bars for nuclear and other special applications 
(ASME SA-654 with additional requirements), 6:20219 (NE- 
M—2-21T(5-81)(Rev.)) 

Requirements for construction of Class 1 elevated temperature 
nuclear system components (supplement to ASME Code 
Cases N-47, N-48, N-49, N-50, ard N-51), 6:20220 (NE-F—9- 
4T(3-81)(Rev.)) 


STANDING CROP 
See BIOMASS 
STATIONARY LOW POWER PLANT-1 
See SL-] REACTOR 
STATISTICAL MECHANICS 
Probability 

Quantum statistical mechanics with flexibly constrained 

degrees of freedom, 6:21296 
STATISTICS 
Evaluation 

Modification of the natural radionuclide distribution by some 
human activities in Canada, 6:20914 (CONF-780422— 
(Vol.2)) 

STEAM 
Chemical Reactions 

Studies of molten-salt-catalysed coal gasification, 6:19642 

(DOE/ET/13382—T1) 
STEAM GENERATORS 
Design 

PFB coal fired combined cycle development program. Final 

report, 6:20134 (DOE/ET/10377—T1) 
Operation 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, April-June, 1980, 6:20136 
(DOE/ET/10381—T1) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, October-December, 1979, 6:20137 
(DOE/ET/10381—T2) 

Performance 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, April-June, 1980, 6:20136 
(DOE/ET/10381—T1) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, October-December, 1979, 6:20137 
(DOE/ET/10381—T2) 

Repair 

Decontamination experience at the Surry plant, 6:20258 

(GEND—002) 
STEAM INJECTION 
Demonstration Programs 

Field demonstration of the conventional steam-drive process 
with ancillary materials. First annual report, October 1979- 
October 1980, 6:19762 (DOE/SF/10762—1) 

Multiple string demonstration test for project DEEP STEAM, 
6:19764 (SAND—80-2872) 

Field Tests 

Field demonstration of the conventional steam-drive process 
with ancillary materials. First annual report, October 1979- 
October 1980, 6:19762 (DOE/SF/10762—1) 

Planning 

Project DEEP STEAM: third meeting of the technical 
advisory panel, Bakersfield, CA, March 1980, 6:19763 
(SAND—80-0335) 

STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TURBINES 
Bearings 

Failure-cause analysis: turbine bearing systems. Phase I. 
Development of data collection plan, 6:20148 (EPRI-CS— 
1801-SY) 

Design 

R and D for improved efficiency small steam turbines, Phase 
II. Report No. 1380-3. First quarterly technical report, 
6:20141 (DOE/ET/15426—T2) 

Efficiency 

R and D for improved efficiency, smal] steam turbines: Phase 

I. Final technical report, 6:20427 (DOE/ET/15426—T1) 
Market 
R and D for improved efficiency, small steam turbines: Phase 
I. Final technical report, 6:20427 (DOE/ET/15426—T1) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
STAINLESS STEELS 


Forging 
Isothermal forging of high performance gears from steel 
powders, 6:20496 





STEELS 
Mechanical Properties 


Mechanical Properties 
Microstructure and mechanical properties of 0.1C steel with 
Nb, 6:20463 (LBL—12058) 
Microstructure 
Microstructure and mechanical properties of 0.1C steel with 
Nb, 6:20463 (LBL—12058) 
Projectiles 
Developments in materials for use as kinetic energy 
penetrators, 6:20491 
Surface Contamination 
Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
STILBENE 
Isomerization 
Torsional photoisomerization of substituted ethylenes: 
Application to stilbene, 6:20623 
Photochemical Reactions 
Torsional photoisomerization of substituted ethylenes: 
Application to stilbene, 6:20623 
STILLAGE 
Anaerobic Digestion 
Evaluation of methane production from wet stillage and the 
nutritional value of the residue. Final report, 6:19930 
(SERI/TR—09076-1) 
Waste Product Utilization 
Evaluation of methane production from wet stillage and the 
nutritional value of the residue. Final report, 6:19930 
(SERI/TR—09076-1) 
STIMULATED EMISSION 
Frequency Converters 
Efficient frequency conversion by stimulated Raman scattering, 
6:21299 
STOCHASTIC PROCESSES 
Mathematical Models 
Digital simulation and modeling of nonlinear stochastic 
systems, 6:21294 (SAND—80-2080) 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORM WINDOWS 
Construction 
Inside storm window, 6:20401 (DOE/R5/10116—T1) 
Specifications 
Inside storm window, 6:20401 (DOE/R5/10116—T1) 
STOVER 
See AGRICULTURAL WASTES 
STRATEGIC PETROLEUM RESERVE 
Environmental Impact Statements 
Strategic Petroleum Reserve Phase III development: Texoma 
and Seaway group salt domes (West Hackberry and Bryan 
Mound expansion, Big Hill development), Cameron Parish, 
Louisiana, and Brazoria and Jefferson Counties, Texas. Draft 
supplement to final environmental impact statement, 6:19775 
(DOE/EIS—0075) 
STRATOSPHERE 
Atmospheric Chemistry 
Rate of reaction of OH with HNOs, 6:20596 
Mathematical Models 
One-dimensional coupled transport and chemical kinetics 
models of the stratosphere. 6:20827 (UCRL—83709) 
STRAW 
Chemical Analysis 
Embrittlement treatment of wheat straw for conversion to a 
powder. 6:20001 (SERI/CP—622-1096) 
Embrittlement 
Embrittlement treatment of wheat straw for conversion to a 
powder. 6:20001 (SERI/CP—622-1096) 
Pyrolysis 
Experimental investigation into fast pyrolysis of biomass using 
an entrained flow reactor. 6:20000 (SERI/CP—622-1096) 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRIPED BASS 
Animal Growth 
Growth dynamics of juvenile striped bass as functions of 
temperature and ration, 6:21111 
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STRONTIUM 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Adsorption 

Adsorption of Sr(II) on clay minerals: effects of salt 

concentration, loading and pH, 6:20598 
Ion Exchange Chromatography 

Use of the axial filter to measure low distribution coefficients, 

6:20577 
STRONTIUM 90 
Environmental Transport 

Distribution of lead-210 in Japanese soils and its relation to the 
distributions of strontium-90, cesium-137, and stable lead, 
6:20902 (CONF-780422—(Vol.1)) 

Quarterly ®Sr deposition at world land sites. Appendix A, 
6:20872 (EML—390(App.)) 

Monitoring 

Radionuclides and trace metals in surface air. Appendix C, 

6:20873 (EML—390(App.)) 
Radiation Monitoring 

Radiostrontium in milk and tap water. Appendix D, 6:20923 

(EML—390(App.)) 
Radioactivity 

Radionuclide concentrations and dose assessment of cistern 
water and groundwater at the Marshall Islands, 6:21022 
(UCRL—52853(Pt.2)) 

STRONTIUM IONS 
Energy-Level Transitions 

3p® 3d’-3p® 3d® transitions in Sr XIII, Y XIV, Zr XV, Nb 

XVI, and Mo XVII, 6:20570 
STRONTIUM SULFATES 
Solubility 
Method for calculating strontium sulfate solubility, 6:20580 
(DOE/BETC/RI—80/10) 
STUDS 
See FASTENERS 
STYRENE POLYMERS 
See POLYSTYRENE 
SU GROUPS 
Irreducible Representations 

Young—tableau methods for Kronecker products of 

representations of the classical groups, 6:21480 
SUBBITUMINOUS COAL 
Cleaning 
Western subbituminous coals and lignites. Final report, 6:19730 
(EPRI-CS—1768) 
Desulfurization 
Chlorination process for coal desulfurization, 6:19694 
Drying 

Western subbituminous coals and lignites. Final report, 6:19730 

(EPRI-CS—1768) 
Fuel Cycle 

Assessment of natural radionuclides in the coal fuel cycle, 

6:19708 (CONF-780422—(Vol.2)) 
Specifications 

Western subbituminous coals and lignites. Final report, 6:19730 

(EPRI-CS—1768) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 

SUBSONIC FLOW 
Computer Calculations 

Prediction of forces and moments on finned bodies at high 

angle of attack in transonic flow, 6:20718 (SAND—80-2380) 





191S / ERA Vol. 6, No. 14 


SUGAR BEETS 
Fermentation 

Feasibility of converting a sugar beet plant to fuel ethanol 
production, 6:19959 (DOE/CS/83010—T1) 

Study of the production of ethanol from sugar beets for use as 
a motor fuel. Final report, February 1, 1980-April 30, 1981, 
6:19958 (DOE/CS/83010—1) 

SULFATES 
Abundance 

Chemical ecology investigations at the Geysers, California, 

6:20112 (UCRL—84507) 
Aerial Monitoring 

Aircraft measurements of pollutants and meteorological 
parameters during the sulfate regional experiment (SURE) 
program: Research Triangle Institute, Inc., 6:20845 (EPRI- 
EA—1912) 

Aircraft measurements of pollutants and meteorological 
parameters during the Sulfate Regional Experiment (SURE) 
program: Meteorology Research, Inc. Final report, 6:20844 
(EPRI-EA—1909) 

Atmospheric Chemistry 

Environmental and climatic impact of coal utilization, 6:20848 

Trace metal solubility in aerosols produced by coal 
combustion, 6:20851 

Equilibrium 

Geochemical and cosmochemical cycles involving sulfur, 

sulfide, sulfite, and sulfate, 6:21148 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 

6:20841 (EML—390(App.)) 
Seasonal Variations 

Seasonal patterns of sulfate and nitrate in precipitation in the 

United States, 6:20835 (CONF-810631—2) 
Solubility 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Toxicity 

Distribution of radium and chemical toxins in the environment 

of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
SULFIDES 
Equilibrium 

Geochemical and cosmochemical cycles involving sulfur, 

sulfide, sulfite, and sulfate, 6:21148 
SULFITES 
Chemical Reactions 

Impact of energy-related pollutants on chromosome structure. 
Progress report, January 1-December 31, 1980, 6:21040 
(DOE/EV/05888—T1) 

Equilibrium 

Geochemical and cosmochemical cycles involving sulfur, 

sulfide, sulfite, and sulfate, 6:21148 
SULFONIC ACID ESTERS 
Crystal Structure 

Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(II) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(IID 
trifluoromethanesulfonate monohydrate, 6:20592 

Molecular Structure 

Crystal and molecular structures of 
pentaammine(pyrazine)ruthenium(I]) tetrafluoroborate and 
pentaammine(pyrazine)ruthenium(IIT) 
trifluoromethanesulfonate monohydrate, 6:20592 

Mutagen Screening 

Quantitative assay for mutation in diploid human lymphoblasts 

using microtiter plates, 6:21052 
SULFUR 
Chemisorption 

Normal photoelectron diffraction of ¢(2 x 2)O(is)-Ni(001) and 
c(2 x 2)S(2p)-Ni(001).with Fourier-transform analysis. 
6:20473 

Thermodynamics of sulfur chemisorption on metals. II 
Alumina-supported ruthenium. 6:20587 

Emission Spectra 

Fluorescence excitation spectra, lifetimes, and quenching of 
S.(B *S/sub u/~) in the wavelength region 2830—315 nm. 
6:21174 


SULFUR FLUORIDES 
Chemical Reactions 


Equilibrium 

Geochemical and cosmochemical cycles involving sulfur, 

sulfide, sulfite, and sulfate, 6:21148 
Fluorescence 

Fluorescence excitation spectra, lifetimes, and quenching of 
S.(B *S/sub u/~ ) in the wavelength region 280—315 nm, 
6:21174 

Near Ultraviolet Radiation 

Fluorescence excitation spectra, lifetimes, and quenching of 
S2(B *S/sub u/~ ) in the wavelength region 280—315 nm, 
6:21174 

Removal 

Chlorination process for coal desulfurization, 6:19694 

Sulfur capture in an atmospheric fluidized-bed combustor, 
6:20163 (ORNL/MIT—322) 

Storage 

Sulfur storage study (Cost of extra storage to compensate for 

shortages of railroad cars), 6:19661 (DOE/OR/03054—1) 
SULFUR 32 TARGET 
Neutron Reactions 

Nuclear-structure studies via neutron interactions. Progress 
report, July 1, 1980-June 30, 1981, 6:21261 
(DOE/ER/10710—1) 

SULFUR 33 
Energy Levels 

Nuclear-structure studies via neutron interactions. Progress 
report, July 1, 1980-June 30, 1981, 6:21261 
(DOE/ER/10710—1) 

SULFUR 33 TARGET 
Neutron Reactions 

Nuclear-structure studies via neutron interactions. Progress 
report, July 1, 1980-June 30, 1981, 6:21261 
(DOE/ER/10710—1) 

SULFUR 34 
Energy Levels 

Nuclear-structure studies via neutron interactions. Progress 
report, July 1, 1980-June 30, 1981, 6:21261 
(DOE/ER/10710—1) 

SULFUR 34 TARGET 
Neutron Reactions 

Nuclear-structure studies via neutron interactions. Progress 
report, July 1, 1980-June 30, 1981, 6:21261 
(DOE/ER/10710—1) 

SULFUR 35 
Energy Levels 

Nuclear-structure studies via neutron interactions. Progress 
report, July 1, 1980-June 30, 1981, 6:21261 
(DOE/ER/10710—1) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 
Aerial Monitoring 

Aircraft measurements of pollutants and meteorological 
parameters during the sulfate regional experiment (SURE) 
program: Research Triangle Institute, Inc., 6:20845 (EPRI- 
EA—1912) 

Aircraft measurements of pollutants and meteorological 
parameters during the Sulfate Regional Experiment (SURE) 
program: Meteorology Research, Inc. Final report, 6:20844 
(EPRI-EA—1909) 

Aerosol Monitoring 

Preliminary results from the EPRI Plume Model Validation 
Project: plains site. Interim report, 6:20842 (EPRI-EA— 
1788) 

Preliminary results from the EPRI Plume Model Validation 
Project: plains site, 6:20843 (EPRI-EA~— 1788-SY) 

Atmospheric Chemistry 
Environmental and climatic impact of coal utilization, 6:20848 
Environmental Transport 

Regional analysis of energy facility siting, 6:20830 (BNI 
29324) 

SULFUR FLUORIDES 
Chemical Reactions 

lon—molecule reactions of SFy: Determination of L.P.(SF;). 

A _P(SF.°/SF,). and D(SF;—-F). 6:20586 





SULFUR FLUORIDES 
Dissociation Heat 


Dissociation Heat 

Ion—molecule reactions of SFs: Determination of I.P.(SFs), 

A.P.(SF;*/SFs), and D(SF;—F), 6:20586 
Double Resonance Methods 

High-resolution double-resonance spectroscopy of 2ns<—ns 

transitions in SF¢, 6:21202 
Energy-Level Transitions 

High-resolution double-resonance spectroscopy of 2ns+—ns 

transitions in SF¢, 6:21202 
Ionization Potential 
Ion—molecule reactions of SF: Determination of I.P.(SFs), 
A.P.(SF;*/SFe), and D(SF;—F), 6:20586 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
Air Pollution Control 
Sulfur capture in an atmospheric fluidized-bed combustor, 
6:20163 (ORNL/MIT—322) 
SUN SHADES 
Design 
Two simple tools for design of fixed shades, 6:20067 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING WIRES 
Bibliographies 
Superconducting devices and materials, 6:20685 (NBS—80-04) 
SUPERCONDUCTING GENERATORS 
Cooling 

Method and apparatus for operating generator in its 

superconducting state (Patent), 6:20694 
Operation 

Method and apparatus for operating generator in its 

superconducting state (Patent), 6:20694 
SUPERCONDUCTING MAGNETS 

US Department of Energy national program of magnet 

technology development for MHD, 6:20368 
Design 

CASK concept for commercial demonstration plant MHD 
superconducting magnets, 6:20366 

Design and testing of a dual 8-T 380-mm/12-T 220-mm split 
superconducting solenoid for ORNL, 6:20676 (CONF- 
810340—7) 

Design and construction of a large superconducting MHD 
magnet for the Coal-Fired Flow Facility at the University of 
Tennessee Space Institute, 6:20367 

Fabrication 

Fabrication and testing of the NbsSn superconductor for High- 

Field Test Facility (HFTF), 6:21438 (UCRL—83597) 
Magnet Coils 

Measured mechanical properties of superconducting-coil 
materials and their influence on coil prestress, 6:20757 
(LBL— 12438) 

Operation 

Superconducting magnet system operating experiences for U- 

25B MHD facility runs | to 7, 6:20369 
Performance Testing 

Design of epoxy-free superconducting dipole magnets and 
performance in both Helium I and pressurized Helium II, 
6:20758 (L.BL—12455) 

Research Programs 

Team One (GA/MCA) effort of the DOE 12 Tesla Coil 
Development Program. Progress report for the two quarters 
ending March 31. 1981. 6:21405 (GA-A—16294) 

System Failure Analysis 

Ground-plane insulation failure in the first TPC 

superconducting coil. 6:20756 (LBL—12326) 
Test Facilities 
Fabrication and testing of the NbsSn superconductor for High- 
Field Test Facility (HF TF). 6:21438 (UCRL—83597) 
SUPERCONDUCTING WIRES 
Acoustic Emission Testing 
Origins of acoustic emission in superconducting wires, 6:20692 
SUPERCONDUCTORS 
See also TYPE-I SUPERCONDUCTORS 
Bibliographies 
Superconducting devices and materials. 6:20685 (NBS—80-04) 
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Plasmons 
Demons and superconductivity, 6:21291 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEATERS 
Scaling 

Corrosion problems in coal-fired boiler superheater and 
reheater tubes: steam-side oxidation and exfoliation. 
Development of a chromate-conversion treatment. Final 
report, 6:20151 (EPRI-CS—1812) 

Corrosion problems in coal-fired boiler superheater and 
reheater tubes: steam-side oxidation and exfoliation. Review 
and results of laboratory tests. Final report, 6:20150 (EPRI- 
CS—1811) 

SUPERNOVAE 
Star Models 

Model for dwarf novae as progenitors of type 1 supernovae, 

6:21149 
SUPEROXIDE RADICALS 
Chemical Reactions 
Superoxide reactions with (isonicotinamide) 
pentaammineruthenium (II) and -(III), 6:20654 
SUPPORT PILLARS 
Calculation Methods 
Coal conference and Expo V, 6:19724 
Designing coal pillars from drill core data, 6:19726 
SUPPORTS 
Quality Assurance 
Reaping the benefits from your quality assurance program: 
demonstrating QA cost-benefit relationships, 6:20188 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
Radioactivity 
Feed Materials Production Center environmental monitoring 
annual report for 1980, 6:19902 (NLCO—1168) 
SURFACE MINING 
See also COAL MINING 
Environmental Effects 

Banking of lignite leases in Bastrop County, Texas, 1954 to 

1979, 6:19754 (UT/CES-PS—12) 
Land Reclamation 

Banking of lignite leases in Bastrop County, Texas, 1954 to 

1979, 6:19754 (UT/CES-PS—12) 
Socio-Economic Factors 
Banking of lignite leases in Bastrop County, Texas, 1954 to 
1979, 6:19754 (UT/CES-PS—12) 
SURFACE PROPERTIES 
Roughness 
Optical heterodyne profilometry, 6:20484 
SURFACE WATERS 
See also LAKES 
RIVERS 
SEAS 
WATER RESERVOIRS 
Mixing 

Applications of environmental radon-222 to some cases of 

water circulation, 6:20996 (CONF-780422—(Vol.1)) 
Monitoring 

1980 Environmental monitoring report: US Department of 
Energy Facilities, Grand Junction, Colorado, and 
Monticello, Utah, 6:20922 (DOE/GJ/0i664—T2) 

Radiation Monitoring 

Effluent and environmental monitoring report for calendar 

year 1980, 6:20879 (WAPD-RC/E(ESE)—168) 
Radioactivity 
Feed Materials Production Center environmental monitoring 
annual report for 1980, 6:19902 (NLCO—1168) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS 
Adsorption 

Sacrificial adsorbate for surfactants utilized in chemical floods 

of enhanced oil recovery operations (Patent), 6:19765 
Phase Studies 

E] Dorado micellar-polymer demonstration project. Sixth 
annual report, September 1979-August 1980, 6:19760 
(DOE/ET/13070—63) 
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SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-2 REACTOR 
Steam Generators 
Decontamination experience at the Surry plant, 6:20258 
(GEND—002) 
SURVEILLANCE 
Function of containment and surveillance in IAEA safeguards, 
6:19915 (SAND—81-1071C) 
Cables 
Security television monitoring using a wideband radio- 
frequency cable system, 6:20678 (CONF-810514—3) 
SUSPENSIONS 
See also SLURRIES 
Toxicity 
Aqueous suspensions of solvent-refined-coal liquids: effects of 
preparation procedure upon resulting chemical composition 
and toxicity, 6:19680 (PNL-SA—9209) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SYMPLECTIC GROUPS 
See SP GROUPS 
SYNROC 
See SYNTHETIC ROCKS 
SYNROC PROCESS 
Immobilization of high-level defense wastes in SYNROC: an 
appraisal of product performance, 6:19893 (UCRL—85913) 
SYNTHESIS GAS 
Methanation 
Conoco’s capabilities in methanation of coal derived syn gases, 
6:19692 
Direct catalytic methanation of raw synthesis gas, 6:19693 
SYNTHETIC FUELS 
Chemical Analysis 
Bench-scale research in biomass liquefaction in support of the 
Albany, Oregon experimental facility, 6:19987 (PNL-SA— 
9430) 
Chemical Composition 
Research and development activities on direct liquefaction 
technology. Quarterly report, January-March 1981, 6:19984 
(LBL—12537) 
Combustion 
Soot formation in synthetic-fuel droplets. Second quarterly 
technical progress report, 6:20838 (DOE/PC/30298—T2) 
Commercialization 
Energy R and D for a synfuels industry, 6:20315 
Federal government viewpoint on the deployment of a US 
synfuels industry, 6:20316 
Denitrification 
Crossed reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, February 1, 1981-April 30, 1981, 6:19667 
(DOE/PC/30075—5) 
Production 
Research and development activities on direct liquefaction 
technology. Quarterly report, January-March 1981, 6:19984 
(LBL—12537) 
Research Programs 
Earth sciences, 6:20927 (ORNL—5700) 
Focusing energy R and D, 6:20293 
Synthesis 


Development of hydroconversion of biomass to synthetic fuels. 


Technical progress report, October 1-December 31, 1980, 
6:19957 (DOE/CS/83004—2) 
SYNTHETIC FUELS INDUSTRY 
Federal Assistance Programs 
Some fuel for thought on synfuels, 6:20317 
Meetings 
Deploying a synfuels industry, 6:20314 
SYNTHETIC ROCKS 
Sodium fixation in SYNROC-D formulations, 6:19890 
(UCRL—15347) 
Research Programs 
Mineral waste form development for US defense wastes. 
Progress report, 6:19889 (UCRL—15347) 
SYSTEMS ANALYSIS 
Flexible operations analysis utilizing classical systems-analysis 
techniques, 6:19840 (K/OA—4986) 


TARGETS 
Sputtering 


Subseabed-disposal program: systems-analysis program plan, 
6:19887 (SAND—80-2640) 


T 


TAILINGS 
See also MILL TAILINGS 
Waste Water 

Measurements of radium in water using impregnated fibers, 
6:21013 (CONF-780422—(Vol.1)) 

TANDEM ELECTROSTATIC ACCELERATORS 
Multicharged Ions 

Brookhaven four-stage accel-decel production of low-energy 

highly stripped heavy ions, 6:20742 (BNL—29385) 
TANKS 
Cleaning 

Removal of salt from high-level waste tanks by density-driven 

circulation or mechanical agitation, 6:19859 (DP—1587) 
TANTALUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Surface ‘Contamination 

Surface alpha activity of different materials, 6:20905 (CONF- 

780422—(Vol.1)) 
TANTALUM 181 
E2-Transitions 

Linear temperature dependence of the electric-quadrupole 

interaction at '*'Ta impurities in lutetium, 6:20477 
TANTALUM 181 TARGET 
Neutron Reactions 

Report to the DOE nuclear data committee, 6:21285 (UCID— 

18987) 
TANTALUM OXIDES 
Sputtering 

Thin-film gallium arsenide solar-cell research. Annual project 
report, March 1, 1980-February 28, 1981, 6:20016 
(SERI/TR—9002-3-T2) 

TAR SANDS 
See OIL SANDS 
TARGETS 

See also ALUMINIUM 27 TARGET 
AMERICIUM 242 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CALIFORNIUM 250 TARGET 
CARBON 13 TARGET 
CHROMIUM S52 TARGET 
COPPER 63 TARGET 
CURIUM 245 TARGET 
ELECTRON BEAM TARGETS 
GOLD 197 TARGET 
HELIUM 4 TARGET 
INDIUM 113 TARGET 
INDIUM 115 TARGET 
ION BEAM TARGETS 
IRON 54 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
NICKEL 60 TARGET 
OXYGEN 16 TARGET 
PLUTONIUM 239 TARGET 
PLUTONIUM 242 TARGET 
PLUTONIUM 244 TARGET 
PROTACTINIUM 231 TARGET 
SAMARIUM 144 TARGET 
SULFUR 32 TARGET 
SULFUR 33 TARGET 
SULFUR 34 TARGET 
TANTALUM 18] TARGET 
THORIUM 232 TARGET 
URANIUM 233 TARGET 





TARGETS 
Sputtering 


URANIUM 238 TARGET 
YTTRIUM 89 TARGET 
ZINC 70 TARGET 


Design 
Target assembly (Patent), 6:20760 
TATB 
(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
Chemical Properties 
Chemistry of TATB and related compounds in sulfuric acid, 
6:20799 (LA—8629-MS) 
Detonations 
Corner-turning in TATB, 6:20803 (LA-UR—81-739) 
Electric Conductivity 
Chemistry of TATB and related compounds in sulfuric acid, 
6:20799 (LA—8629-MS) 
Gravimetric Analysis 
Procedure for the analysis of RX-03-EJ (LX-17), 6:20567 
(UCID— 19033) 
Mechanical Properties 
Effect of particle size on strength of low chlorine TATB 
formulations , 6:20806 (MHSMP—81-4) 
Particle Size 
Effect of particle size on strength of low chlorine TATB 
formulations , 6:20806 (MHSMP—81-4) 
Performance Testing 
Corner-turning in TATB, 6:20803 (LA-UR—81-739) 
Physical Properties 
Effect of particle size on strength of low chlorine TATB 
formulations , 6:20806 (MHSMP—31-4) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Pair Production 
Recent results of Mark J: physics with high energy electron— 
positron colliding beams, 6:21228 
TAUONS 
See TAU PARTICLES 
TEARING INSTABILITY 
Energy principle with global invariants, 6:21320 
(DOE/ET/53088—19) 
Turbulent relaxation of compact toroids, 6:21326 (LA—8700- 
C) 
TECHNETIUM 
Solvent Extraction 
Solvent extraction of heptavalent technetium by tributyl 
phosphate, 6:19842 (CONF-810520—4) 
TECHNETIUM 95 
Environmental Transport 
Nuclear program, 6:20925 (ORNL—S5700) 
TECHNETIUM 99 
Environmental Transport 
Nuclear program, 6:20925 (ORNL—S5700) 
TEFLON 
Surface Contamination 
Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
TELEVISION CAMERAS 
Installation 
Security television monitoring using a wideband radio- 
frequency cable system, 6:20678 (CONF-810514—3) 
TEMPERATURE LOGGING 
Comparative Evaluations 
Deep subsurface temperature studies in the basins of new 
Mexico and neighboring geologic areas: precision continuous 
temperature logging and comparison with other types of 
logs, 6:20105 (NP—1902720) 
TEMPERATURE MEASUREMENT 
Computer Codes 
Finite-length line source superposition model (FLLSSM), 
6:21142 (ONWI—94) 
Optical Pyrometers 
Optical pyrometry: effects of finite optical bandwidth, 6:20788 
(SAND—80-8609) 
TENNESSEE 
Soils 
Chemical characteristics of two forested Ultisols and two 
forested Inceptisols relevant to anion production and 
mobility, 6:20886 (ORNL/TM—7646) 
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TENNESSEE VALLEY AUTHORITY 
Planning 

Construction labor assessment for coal gasification plant 

Murphy Hill, Alabama, 6:19683 (TVA/OECD/ED—81/4) 
Power Demand 

Impact of residential-conservation program on hourly load 

forecasts, 6:20340 (EPRI-EA—1729-SR) 
TERBIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
TERBIUM 158 
Energy Levels 
Nuclear data sheets for A = 158, 6:21275 
Energy-Level Transitions 
Nuclear data sheets for A 
TERBIUM 160 
Energy Levels 

Low-energy structure studies of odd-odd deformed nuclei and 
the coriolis and residual interactions, 6:21273 (UCRL— 
15333) 

TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
Government Policies 


158, 6:21275 


LPG policy paper, 6:19778 (DOE-tr—245) 
Offshore Sites 
LPG policy paper, 6:19778 (DOE-tr—245) 
TERRESTRIAL BACKGROUND 


See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 
Biological Adaptation 
Ecosystem studies program, 6:20884 (ORNL—5700) 
Computerized Simulation 
Ecosystem response simulation as an aid in computer assisted 
utility corridor siting, 6:20936 (EPRI-WS—78-141) 
Ecology 
Terrestrial ecology, 6:20885 (ORNL—5700) 
Monitoring 
Biological monitoring on rights-of-way, 6:20971 (EPRI-WS— 
78-141) 
Population Dynamics 
Effect of utility right-of-way maintenance upon game food 
plants, 6:20958 (EPRI-WS—78-141) 
Radionuclide Migration 
Nuclear program, 6:20925 (ORNL—5700) 
Research Programs 
Environmental Sciences Division. Annual progress report for 
period ending September 30, 1980 (Lead abstract), 6:21019 
(ORNL—5700) 
TEST FACILITIES 
See also CENTRAL RECEIVER TEST FACILITY 
Control Equipment 
Quarterly project progress report, Jan-Mar 1981, 6:19656 
(DOE/MC/14603--T4) 
Cost 
Preliminary design for hot dirty-gas control-valve test facility. 
Final report, 6:19651 (DOE/MC/12209—T1) 
Data Acquisition Systems 
Quarterly project progress report, Jan-Mar 1981, 6:19656 
(DOE/MC/14603—T4) 
Design 
Implementation of field programmable logic arrays. Final 
report, 6:20727 (BDX—613-2583) 
Preliminary design for hot dirty-gas control-valve test facility. 
Final report, 6:19651 (DOE/MC/12209—T1) 
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Operation 
Implemeniation of field programmable logic arrays. Final 
report, 6:20727 (BDX—613-2583) 
Performance 
Specimen-test machine coupling and its implications for plastic- 
deformation models, 6:20723 (SAND—80-1840C) 
TEST REACTORS 
Isotope Production 
Preliminary study of demonstration, test, research and training 
reactors for special nuclear materials production, 6:20232 
(EGG-PHYS—5387) 
TETRAHYDROXYBUTANE 
See ERYTHRITOL 
TETRAZOLES 
Potentiometry 
Potentiometric semimicro determination of some tetrazoles 
with silver nitrate, 6:20574 
TEXAS 
Geochemical Surveys 
National Uranium Resource Evaluation. Groundwater 
prospecting for sandstone-type uranium deposits: the merits 
of mineral-solution equilibria versus single element tracer 
methods. Final report, 6:19829 (GJBX—129(81)) 
Geology 
Geology and geohydrology of the east Texas Basin. Report on 
the progress of nuclear waste isolation feasibility studies 
(1979), 6:19853 (DOE/ET/46605—T1) 
Geopressured Systems 
G.M. Koelemay well No. 1, Jefferson County, Texas. Volume 
I. Completion and testing: testing geopressured geothermal 
reservoirs in existing wells. Final report, 6:20114 
(DOE/ET/27081—3(Vol.1)) 
Hydrology 
Geology and geohydrology of the east Texas Basin. Report on 
the progress of nuclear waste isolation feasibility studies 
(1979), 6:19853 (DOE/ET/46605—T1) 
Petroieum Deposits 
Petroleum source rock potential and thermal maturity, Palo 
Duro Basin, Texas, 6:19755 (DOE/ET/44614—T3) 
Salt Deposits 
Geology and geohydrology of the east Texas Basin. Report on 
the progress of nuclear waste isolation feasibility studies 
(1979), 6:19853 (DOE/ET/46605—T1) 
Strategic Petroleum Reserve 
Strategic Petroleum Reserve Phase III development: Texoma 
and Seaway group salt domes (West Hackberry and Bryan 
Mound expansion, Big Hill development), Cameron Parish, 
Louisiana, and Brazoria and Jefferson Counties, Texas. Draft 
supplement to final environmental impact statement, 6:19775 
(DOE/EIS—0075) 
Uranium Deposits 
Geology and recognition criteria for sandstone uranium 
deposits in mixed fluvial-shallow marine sedimentary 
sequences, South Texas. Final report, 6:19818 (GJBX— 
4(81)) 
Uranium Mines 
Uranium district of the Texas Gulf Coastal Plain, 6:20917 
(CONF-780422—(Vol.2)) 
Wind Power 
Wind energy resource atlas. Volume 7. The south central 
region, 6:20120 (PNL—3195-WERA-7) 
TEXTILE INDUSTRY 
Energy Conservation 
Application of foams to the processing of fabrics. Phase-III. 
Technical progress report, September 1, 1979-February 28, 
1981, 6:20426 (DOE/CS/40056—T3) 
Barriers to the adoption of energy-conserving technologies in 
the textile industry, 6:20421 (ANL/CNSV-TM—S57) 
Pollution Control Equipment 
Catalytic oxidation of hydrocarbon fumes, 6:20837 
TEXTILES 
Dyes 
Application of foams to the processing of fabrics. Phase-III. 
Technical progress report, September 1, 1979-February 28, 
1981, 6:20426 (DOE/CS/40056—T3) 


THERMAL POWER PLANTS 
Biological Effects 


Processing 
Application of foams to the processing of fabrics. Phase-III. 
Technical progress report, September 1, 1979-February 28, 
1981, 6:20426 (DOE/CS/40056—T3) 
TFTR REACTORS 
Reviews 
Status report on TFTR, 6:21457 
THALLIUM 
Energy-Level Transitions 
New observation of parity nonconservation in atomic thallium, 
6:21200 
P Invariance 
New observation of parity nonconservation in atomic thallium, 
6:21200 
THALLIUM COMPOUNDS 
X-Ray Spectra 
Sine C settings for x-ray spectrometers, 6:20565 
THALLIUM ISOTOPES 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
M4-Transitions 
Systematics of nuclear level properties in the lead region, 
6:21278 
Magnetic Dipole Moments 
Systematics of nuclear level properties in the lead region, 
6:21278 
THERAPY 
See also RADIOTHERAPY 
Chelating Agents 
Mixed ligand chelate therapy for plutonium and toxic metals 
from energy power production. Final report, April 15, 1977- 
October 14, 1980 (Mice), 6:21099 (DOE/EV/04369—T1) 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
Mathematical Models 
Transient thermal contact of two semi-infinite bodies over a 
circular area, 6:20720 (SAND—81-0771C) 
THERMAL CONDUCTIVITY 
Mathematical Models 
Finite-length line source superposition model (FLLSSM), 
6:21142 (ONWI—94) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Reinjection 
Survey of reinjection experience from groundwater cooling 
applications, 6:20277 (PNL—3740) 
THERMAL ENERGY STORAGE EQUIPMENT 
Performance Testing 
Development and testing of thermal-energy-storage modules 
for use in active solar heating and cooling systems. Final 
report, 6:20096 (DOE/NASA/TM—82415) 
THERMAL GRAVIMETRIC ANALYSIS 
Equipment 
Study of coal reactivities. Final report, June 1, 1976-September 
30, 1979 (Entire reactor is weighed; gas lines are thin walled 
and flexible; 5 to 30 atmospheres; 800°C to 930°C), 6:19698 
(DOE/ET/10526—T1) 
THERMAL NEUTRONS 
Aerial Surveying 
Anomalous atmospheric attenuation of cosmic-ray-produced 
neutrons near the earth's surface, 6:20866 (CONF-780422— 
(Vol.2)) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
Biological Effects 
Determination of production biology of cladocera in a 
reservoir receiving hyperthermal effluents from a nuclear 
production reactor (Par Pond), 6:21110 (DOE/OR/00033— 
T4) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 


FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 





THERMAL POWER PLANTS 
Biological Eftects 


NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 


Cooling Towers 
Biofouling control practice and assessment. Final report, 
6:20147 (EPRI-CS—1796) 
Planning 
How to reap the benefits of your QA program: QA 
contributions to project planning, 6:20157 
Quality Assurance 
How to reap the benefits of your quality assurance program: 
downtime avoidance through quality assurance, reliability 
and maintainability, 6:20156 
How to reap the benefits of your QA program: QA 
contributions to project planning, 6:20157 
Reliability 
How to reap the benefits of your quality assurance program: 
downtime avoidance through quality assurance, reliability 
and maintainability, 6:20156 
THERMAL STORAGE 
See HEAT STORAGI 
THERMAL WATERS 
Chemical Composition 
Beowawe Geothermal Area evaluation program. Final report, 
6:20104 (DOE/ET/27101—1) 
Chemical ecology investigations at the Geysers, California, 
6:20112 (UCRL—84507) 
THERMIONIC CONVERSION 
Feasibility Studies 
Topping of a combined gas- and steam-turbine powerplant 
using a TAM combustor, 6:20383 (TE—4258-167-81) 
THERMIONIC CONVERTERS 
Plasma Heating 
New approaches for the reduction of plasma arc drop in 
second-generation thermionic converters. Final report, 
6:20382 (DOE/ET/15421—1) 
THERMOCHEMICAL PROCESSES 
Technology Transfer 
Catalytic conversion of biomass to fuels. Final report, 6:19963 
(DOE/ET/11013—T1) 
THERMOLUMINESCENT DOSEMETERS 
Calibration 
Gamma-ray measurements in an area or high natural 
radioactivity, 6:20766 (CONF-780422—(Vol.2)) 
Measurements of gamma radiation in Swedish houses by means 
of mailed CaSO,/Dy dosimeters, 6:20776 (CONF-780422— 
(Vol.2)) 
Calibration Standards 
Energy dependence of thermoluminescent dosimetry in 
environmental monitoring, 6:20769 (CONF-780422—(Vol.2)) 
Energy Dependence 
Measurements of gamma radiation in Swedish houses by means 
of mailed CaSO,/Dy dosimeters, 6:20776 (CONF-780422— 
(Vol.2)) 
Methods and results of measurements of the environmental 
radiation in Bavaria, 6:20772 (CONF-780422—(Vol.2)) 
Energy Spectra 
Energy dependence of thermoluminescent dosimetry in 
environmental monitoring, 6:20769 (CONF-780422—(Vol.2)) 
Sensitivity 
Measurements of gamma radiation in Swedish houses by means 
of mailed CaSO,/Dy dosimeters, 6:20776 (CONF-780422— 
(Vol.2)) 
THERMOLUMINESCENT DOSIMETRY 
Energy Dependence 


Energy dependence of thermoluminescent dosimetry in 
environmental monitoring. 6:20769 (CONF-780422—(Vol.2)) 
Statistics 
Analysis of error in measuring the environmental radiation 
background using thermoluminescence dosimetry, 6:20768 
(CONF-780422—(Vol.2)) 
THERMONUCLEAR DEVICES 


Sev also TOKAMAK DEVICES 
Electron Rings 
Simulation studies of the stability of weak and strong ion layers 
and rings, 6:2139] 
Use of intense electron and ion beams and rings in mixed CT 
configurations, 6:21414 (LA—8700-C) 
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Ion Rings 
Cornell ion ring experimental program, 6:21415 (LA—8700-C) 
Simulation studies of the stability of weak and strong ion layers 
and rings, 6:21391 
Use of intense electron and ion beams and rings in mixed CT 
configurations, 6:21414 (LA—8700-C) 
Magnetic Field Configurations 
Establishment of magnetic coordinates for a given magnetic 
field, 6:21432 (PPPL—1775) 
Plasma Beam Injection 
Theory of plasma injection into a magnetic field, 6:21417 
(LA—8700-C) 
Plasma Macroinstabilities 
Ideal MHD tilting modes for arbitrary plasma pressure and 
configuration (Compact tori), 6:21327 (LA—8700-C) 
Turbulent relaxation of compact toroids, 6:21326 (LA—8700- 
C) 
Relaxation 
Turbulent relaxation of compact toroids, 6:21326 (LA—8700- 
C) 
Reviews 
Summary of US compact torus experiments, 6:21444 (UCRL— 
85690) 
Tearing Instability 
Turbulent relaxation of compact toroids, 6:21326 (LA—8700- 
C) 


THERMONUCLEAR FUELS 


Burnup 

Physics of fusion-fuel cycles, 6:19919 (CONF-810527—3) 
Reviews 

Physics of fusion-fuel cycles, 6:19919 (CONF-810527—3) 


THERMONUCLEAR POWER PLANTS 


Electric Utilities 
Utility requirements for fusion power, 6:21412 (LA—8700-C) 


THERMONUCLEAR REACTOR MATERIALS 


Charged-Particle Transport Theory 
Charged-particle calculations using Boltzmann transport 
methods, 6:21403 (CONF-810415—8) 
Meetings 
Damage analysis and fundamental studies, 6:20457 
(DOE/ER—0046/4(Vol.2)) 
Physical Radiation Effects 
Damage analysis and fundamental studies, 6:20457 
(DOE/ER—0046/4(Vol.2)) 


THERMONUCLEAR REACTORS 


(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
LINUS REACTORS 
TFTR REACTORS 
TOKAMAK TYPE REACTORS 
First Wall 
Considerations for inertial confinement fusion reactor design, 
6:21456 


THETA PINCH 


Ionization 
q-pinch ionization for field-reversed configuration formation, 
6:21354 
Thermonuclear Reactions 
Hydrodynamic confinement of thermonuclear plasmas: 
TRISOPS IIX, 6:21422 (LA—8700-C) 


THIN FILM STORAGE DEVICES 


Absorption Spectroscopy 
Photoacoustic measurement of low-level absorptions in solids, 
6:20483 
Photoacoustic Effect 
Photoacoustic measurement of low-level absorptions in solids, 
6:20483 


THIO COMPOUNDS 


See ORGANIC SULFUR COMPOUNDS 


THIOETHERS 


See SULFIDES 


THIOPHENE 


lonization Potential 
Angular distributions in the photoelectron spectroscopy of 
furan, thiophene. and pyrrole, 6:20629 
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THORIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Daughter Products 

Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 

Dose Rates 

Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 

Ion Exchange 

Ion-exchange procedures. X. Cation exchange in concentrated 

HC10,-HCI solutions, 6:20573 
Materials Recovery 

Chemical development of the Calsinter process for recovering 

resource materials from fly ash, 6:19706 (ORNL/TM—7613) 
Solvent Extraction 

Interpretation of the extraction mechanism of the Purex and 
Thorex processes from kinetics data, 6:19841 (CONF- 
810520—2) 

THORIUM 228 
Biological Accumulation 

Radium and thorium with barium in micronodules of cattle 

thyroids, 6:21080 (CONF-780422—(Vol.1)) 
Ingestion 

Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 
780422—(Vol.1)) 

Ion Exchange Chromatography 

Anion-exchange chromatographic procedure to separate 
thorium-228 from uranium-232, 6:20568 (Y/DK—268) 

Isotope Ratio 

Distribution of natural radioactive isotope concentrations and 
emanation factors measured on concrete and brick samples 
produced in Hungary, 6:21095 (CONF-780422—(Vol.2)) 

Radiochemical Analysis 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
Removal 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
Tissue Distribution 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
Trace Amounts 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
THORIUM 230 
Radiochemical Analysis 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
Tissue Distribution 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
THORIUM 231 
Energy Levels 

Report to the DOE nuclear data committee, 6:21285 (UCID— 

18987) 
THORIUM 232 
Activity Levels 

Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 

Atom Transport 

Vertical oceanic transport of alpha-radioactive nuclides by 

zooplankton fecal pellets, 6:21009 (CONF-780422—(Vol.1)) 
Radiochemical Analysis 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 


THREE MILE ISLAND-2 REACTOR 
Radiation Hazards 


Radionuclide Migration 
Comparative uptake of uranium, thorium, and plutonium by 
biota inhabiting a contaminated Tennessee floodplain, 
6:20930 
Redistribution of natural radioactive elements resulting from 
animal and plant life activity in regions with high 
radioactivity, 6:20908 (CONF-780422—(Vol.1)) 
Tissue Distribution 
Thorium in human tissues, 6:21078 (CONF-780422—(Vol.1)) 
Uptake 
Comparative uptake of uranium, thorium, and plutonium by 
biota inhabiting a contaminated Tennessee floodplain, 
6:20930 
THORIUM 232 TARGET 
Neutron Reactions 
Absolute measurement of neutron cross sections. Progress 
report, 6:21270 (DOE/ER/02025—4) 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 
THORIUM FLUORIDES 
Solubility 
Solubility of thorium fluoride in nitric acid-hydrofluoric acid 
solution between 25 and 100°C, 6:20662 
THORIUM ISOTOPES 
Alpha Decay 
Systematics of nuclear level properties in the lead region, 
6:21278 
Biological Accumulation 
Migration of heavy natural radionuclides in a humid climatic 
zone, 6:20907 (CONF-780422—(Vol.1)) 
Energy Levels 
Systematics of nuclear level properties in the lead region, 
6:21278 
THORIUM ORES 
Exploration 
National Uranium Resource Evaluation. Volume 1. Summary 
of the geology and uranium potential of Precambrian 
conglomerates in southeastern Wyoming, 6:19832 (GJBX— 
139(81)) 
Geochemical Surveys 
National Uranium Resource Evaluation. Volume 1. Summary 
of the geology and uranium potential of Precambrian 
conglomerates in southeastern Wyoming, 6:19832 (GJBX— 
139(81)) 
Resource Assessment 
Uranium assessment for the Precambrian pebble conglomerates 
in southeastern Wyoming, 6:19834 (GJBX—139(81)(Vol.3)) 
THORON 
See RADON 220 
THREE MILE ISLAND-1 REACTOR 
General review of TMI-2 plant layout and design, 6:20198 
(GEND—002) 
THREE MILE ISLAND-2 REACTOR 
General review of TMI-2 plant layout and design, 6:20198 
(GEND—002) 
Decontamination 
Auxiliary building decontamination waste processing 
experience: decontamination experience, 6:20251 (GEND— 
002) 
Decontamination experience at the Oak Ridge National 
Laboratory, 6:19846 (GEND—002) 
NSSS description and status, 6:20245 (GEND—002) 
TMI-2 containment decontamination plans, 6:20253 (GEND— 
002) 
TMI-2 reactor building purge: Kr-85 venting, 6:20199 
(GEND—013) 
Inspection 
Containment assessment task force experimental programs: 
initial entry experimental program, 6:20247 (GEND—002) 
Containment assessment task force experimental programs: 
initial entry team program, 6:20248 (GEND—002) 
Personnel Monitoring 
ORNL experiences in personnel monitoring during hot cell 
recoveries, 6:20250 (GEND—002) 
Radiation Hazards 
ORNL experiences in personnel monitoring during hot cell 
recoveries, 6:20250 (GEND—002) 





THREE MILE ISLAND-2 REACTOR 
Radiation Protection 


Radiation Protection 
TMI-2 health physics program, 6:20249 (GEND—002) 
Radioactive Effluents 
Measurements of '*°I and radioactive particulate 
concentrations in the TMI-2 containment atmosphere during 
and after the venting, 6:20228 (GEND—009) 
TMI-2 reactor building purge: Kr-85 venting, 6:20199 
(GEND—013) 
Reactor Accidents 
Containment assessment task force experimental programs: 
containment sump analysis, 6:20246 (GEND—002) 
Waste Water 
Auxiliary building decontamination waste processing 
experience: liquid/solid waste processing experience, 6:20252 
(GEND—002) 
THREE-BODY PROBLEM 
Jet Model 
Quark-gluon separation in three-jet events, 6:21232 
THULIUM 
lon Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
THULIUM 158 
Energy Levels 
Nuclear data sheets for A = 
Energy-Level Transitions 
Nuclear data sheets for A = 158, 6:21275 
THULIUM 170 
Energy Levels 
Low-energy structure studies of odd-odd deformed nuclei and 
the coriolis and residual interactions, 6:21273 (UCRL— 


158, 6:21275 


15333) 
THYROID 
Autoradiography 


Radium and thorium with barium in micronodules of cattle 

thyroids, 6:21080 (CONF-780422—(Vol.1)) 
Electron Microprobe Analysis 

Radium and thorium with barium in micronodules of cattle 

thyroids, 6:21080 (CONF-780422—(Vol.1)) 
Scanning Electron Microscopy 

Radium and thorium with barium in micronodules of cattle 

thyroids, 6:21080 (CONF-780422—(Vol.1)) 
THYROID CELLS 
Radiation Doses 
Radium and thorium with barium in micronodules of cattle 
thyroids, 6:21080 (CONF-780422—(Vol.1)) 
TIME PROJECTION CHAMBERS 
See PROJECTION SPARK CHAMBERS 
TIME-OF-DAY PRICING 
See PEAK-LOAD PRICING 
TIME-OF-FLIGHT SPECTROMETERS 
Performance 

Experiments using the TASS and HISS spectrometers at the 
Bevalac. Progress report, July 1, 1980-March 31, 1981, 
6:21211 (DOE/ER/04699—6) 

TIN 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

X-Ray Fluorescence Analysis 

Analysis of solders by x-ray fluorescence spectrometry, 6:20563 
(K—2020) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 
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TIN 117 
Isotope Production 

Nuclear medicine technology progress report for quarter 

ending December 31, 1980, 6:21063 (ORNL/TM—7685) 
TIN ALLOYS 
Josephson Effect 

Josephson effects in ultrashort mean-free-path superconductors, 

6:20475 
TIN ISOTOPES 
Neutron Reactions 

Report to the DOE nuclear data committee, 6:21285 (UCID— 

18987) 
Proton Reactions 

Report to the DOE nuclear data committee, 6:21285 (UCID— 

18987) 
TITANATES 
Domain Structure 

Electron microscopy study of the ferroelectric domains and 
domain wall structure in PbZr/sub 0.52/Ti/sub 0.48/0Os, 
6:20545 

Electron Microscopy 

Electron microscopy study of the ferroelectric domains and 
domain wall structure in PbZr/sub 0.52/Ti/sub 0.48/0Os, 
6:20545 

TITANIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Materials Recovery 

Chemical development of the Calsinter process for recovering 

resource materials from fly ash, 6:19706 (ORNL/TM—7613) 
Monitoring 

Radionuclides and trace metals in surface air. Appendix C, 

6:20873 (EML-—390(App.)) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Surface Contamination 
Surface aipha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 
TITANIUM 46 
Compound-Nucleus Reactions 
High spin states in *® Yb (N = 86), 6:21272 
TITANIUM ALLOYS 
Fabrication 
Aerospace applications for pressed and sintered P/M titanium 
alloys, 6:20492 
Hot Pressing 
Can-less HIP’ing of titanium powder, 6:20493 
TITANIUM OXIDES 
See also PEROVSKITE 
Catalytic Effects 

Hydrogen and methane synthesis through radiation catalysis. 

Final report, 6:20643 (DOE/ER/04258—T 1) 
TMX DEVICES 

Formation and control of plasma potentials in TMX upgrade, 

6:21445 (UCRL—85827) 
Drift Instability 

Drift-cyclotron loss-cone instability in the presence of the 

external wave fields, 6:21394 
Electric Potential 

Ambipolar potential formation in TMX, 6:21351 (UCRL— 
85828) 

Effects due to the large ambipolar potential in TMX, 6:21353 
(UCRL—85961) 
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Loss Cone Instability 
Drift-cyclotron loss-cone instability in the presence of the 
external wave fields, 6:21394 
Planning 
Tandem mirror theory workshop, 6:21402 (CCNF-801251—) 
Plasma Confinement 
Ambipolar potential formation in TMX, 6:21351 (UCRL— 
85828) 
Plasma Drift 
Effects due to the large ambipolar potential in TMX, 6:21353 
(UCRL—85961) 
TOBACCO 
Genetic Radiation Effects 
Study of genetic effects in plants induced by natural 
radioactivity in southwest France (Tobacco; barley), 6:21084 
(CONF-780422—(Vol.2)) 
TOCOPHEROLS 
See VITAMIN E 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
SPHEROMAK DEVICES 
TOKAPOLE DEVICES 
Ballooning Instability 
Finite gyroradius stabilization of ballooning modes in a toroidal 
geometry, 6:21347 (PPPL—1778) 
Design 
Compact torus configuration generated by a Rotating magnetic 
field: the rotamak, 6:21420 (LA—8700-C) 
Equilibrium Plasma 
Energy principle with global invariants, 6:21388 
Heat Flux 
Neoclassical ion heat flux in the presence of a poloidally 
asymmetric heat source, 6:21380 
Impurities 
Multiple equilibria and poloidal rotation instabilities in tokamak 
plasmas, 6:21366 
Limiters 
TRAIL: a Tokamak Rail Gun Limiter for fusion reactors, 
6:21399 (BNL—29314) 
Neoclassical Transport Theory 
Neoclassical transport of impurtities in tokamak plasmas, 
6:21342 (ORNL/TM—7588) 
Neutral Atom Beam Injection 
Temperature dependence of the electron thermal conductivity 
coefficient inferred from neutral-beam injection, 6:21344 
(ORNL/TM—7762) 
Plasma Instability 
Multiple equilibria and poloidal rotation instabilities in tokamak 
plasmas, 6:21366 
Railgun Accelerators 
TRAIL: a Tokamak Rail Gun Limiter for fusion reactors, 
6:21399 (BNL—29314) 
Reviews 
Moment of truth nears for fusion power, 6:21454 
Runaway Electrons 
Transport of runaway and thermal electrons due to magnetic 
microturbulence, 6:21376 
Thermonuclear Ignition 
Possibility of achieving ignition in a high-field Ohmically 
heated tokamak, 6:21383 
Transport Theory 
Developments in tokamak transport modeling, 6:21314 (CONF- 
810415—7) 
TOKAMAK TYPE REACTORS 


See also INTOR TOKAMAK 
TFTR REACTORS 


Reactor Fueling 
Plasma-gun fueling for tokamak reactors, 6:21398 
(ANL/FPP/TM— 140) 
Superconducting Magnets 
Team One (GA/MCA) effort of the DOE 12 Tesla Coil 
Development Program. Progress report for the two quarters 
ending March 31, 1981, 6:21405 (GA-A—16294) 
TOKAPOLE DEVICES 
ICR Heating 
Ion heating in the ion cyclotron range of frequencies in the 
Wisconsin Tokapole II, 6:21390 


TRAINING REACTORS 
Isotope Production 


TOLUENE 
Chemical Reaction Kinetics 

Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 3, May 1, 1980-March 31, 1981, 
6:20644 (DOE/ER/06030—T1) 

Combustion Products 

Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 

Combustion Properties 

Synthetic fuel combustion: pollutant formation. Soot initiation 
mechanisms in burning aromatics. Second quarterly report, 1 
January 1981-31 March 1981, 6:19747 (DOE/PC/30292—2) 

Consumption Rates 

Energy/material flows associated with cyclic petrochemicals, 

6:20420 (ANL/CNSV-TM—S6) 
Environmental Transport 

Analysis of toluene toxicity and atmospheric dispersion from 
an organic Rankine Bottoming Cycle System. Final report, 
6:20846 (IDO— 10091) 

Prices 

Energy/material flows associated with cyclic petrochemicals, 

6:20420 (ANL/CNSV-TM—S6) 
Production 

Energy/material flows associated with cyclic petrochemicals, 

6:20420 (ANL/CNSV-TM—S6) 
Toxicity 

Analysis of toluene toxicity and atmospheric dispersion from 
an organic Rankine Bottoming Cycle System. Final report, 
6:20846 (IDO— 10091) 

TOMATOES 
Radionuclide Kinetics 

Transfer of radium from soil to plants in an area of high 
natural radioactivity in Ramsar, Iran, 6:20901 (CONF- 
780422—(Vol.1)) 

TOPPING CYCLES 

Topping of a combined gas- and steam-turbine powerplant 

using a TAM combustor, 6:20383 (TE—4258-167-81) 
TORNADOES 
Velocity 

Wind speeds in two tornadic storms and a tornado, deduced 

from Doppler Spectra, 6:20817 
TOWER FOCUS COLLECTORS 
Computer Codes 

User manual for the University of Houston solar central 
receiver, cellwise performance model: NS, 6:20025 
(DOE/SF/10763—T9(Vol.1)) 

Computerized Simulation 

User manual for the University of Houston solar central 
receiver, cellwise performance model: NS, 6:20025 
(DOE/SF/10763—T9(Vol.1)) 

User manual for the University of Houston solar central 
receiver, cellwise performance model: NS, 6:20026 
(DOE/SF/10763—T9Vol.2)) 

Performance 

User manual for the University of Houston solar central 
receiver, cellwise performance model: NS, 6:20025 
(DOE/SF/10763—T9Vol.1)) 

TOWER FOCUS POWER PLANTS 
Heliostats 

Design report: Westinghouse second generation heliostat. 
Volume II. Manufacturing, installation, transportation, and 
cost estimates, 6:20027 (SAND—79-8193/2) 

TPC 
See PROJECTION SPARK CHAMBERS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRADESCANTIA 
Biological Indicators 

Monitoring ambient air for mutagenicity using the higher plant 

Tradescantia, 6:21112 (BNL—29359) 
TRAINING REACTORS 
Isotope Production 

Preliminary study of demonstration, test, research and training 
reactors for special nuclear materials production, 6:20232 
(EGG-PHYS—5387) 








TRAJECTORIES 
Isotope Production 


TRAJECTORIES 
Mathematical Models 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site. Interim report, 6:20842 (EPRI-EA— 
1788) 
Preliminary results from the EPRI Plume Model Validation 
Project: plains site, 6:20843 (EPRI-EA—1788-SY) 
TRANSDUCERS 
Polarization 
Apparatus for checking the direction of polarization of shear- 
wave ultrasonic transducers (Patent), 6:20735 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMERS 
Dielectric Materials 
High-voltage air-core pulse transformers, 6:20183 (SAND—80- 
0451C) 
Performance 
High-voltage air-core pulse transformers, 6:20183 (SAND—80- 
0451C) 
TRANSITION ELEMENT COMPOUNDS 
Electronic Structure 
Pseudopotential study of the iron-series transition metal 
hydrides, 6:21170 
TRANSITION ELEMENTS 
Superconductivity 
Demons and superconductivity, 6:21291 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSONIC FLOW 
Computer Calculations 
Prediction of forces and moments on finned bodies at high 
angle of attack in transonic flow, 6:20718 (SAND—80-2380) 
TRANSPORT THEORY 
See also NEOCLASSICAL TRANSPORT THEORY 
Integral Equations 
Linear transport in an exponential atmosphere, 6:21312 
Monte Carlo Method 
Monte Carlo evaluation of transport coefficients, 6:21357 
TRANSPORTATION SECTOR 
Energy Demand 
Transportation energy requirements to the year 2010, 6:20419 
(ORNL—5745) 
TRANSPORTATION SYSTEMS 
Energy Conservation 
Methods for evaluating and ranking transportation energy 
conservation programs. Final report, 6:20297 
(DOE/CS/50226—1) 
National setting for productive conservation in urban 
transportation, 6:20417 (ANL/CNSV—20) 
Energy Consumption 
National setting for productive conservation in urban 
transportation, 6:20417 (ANL/CNSV—20) 
Evaluation 
Methods for evaluating and ranking transportation energy 
conservation programs. Final report, 6:20297 
(DOE/CS/50226—1) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
Activity Levels 
Radiochemical and radioecological studies of natural and 
artificial alpha-emitting radionuclides, 6:21012 (CONF- 
780422—(Vol.1)) 
Radiochemistry 
Radiochemical and radioecological studies of natural and 
artificial alpha-emitting radionuclides, 6:21012 (CONF- 
780422—(Vol.1)) 
TREATMENT (THERAPY) 
See THERAPY 
TRIAZOLES 
Quantitative Chemical Analysis 
Potentiometric semimicrodetermination of some triazoles, 
diazoles, and triazenes, 6:20576 
TRIPLET PARTICLES 
See QUARKS 
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TRITICUM 
See WHEAT 
TRITIUM 
Inventories 
Tritium inventory of a target factor in an ICF power plant, 
6:19917 (UCID— 19038) 
Radionuclide Kinetics 
Methodologies for calculating the radiation dose to man from 
environmental releases of tritium, 6:21107 
Scavenging 
1,4-diphenylbutadiyne as a potential tritium getter, 6:20878 
(UCRL—84265) 
TRITON REACTIONS 
Fission 
Comparison of *°*Cf spontaneous fission with °Cf(t, pf), 
6:21279 
TROMBE WALLS 
Computerized Simulation 
Optimization of numerical parameters and solution procedures 
for a mass wall glazing system, 6:20066 
Economic Analysis 
Regional variation in solar energy economic performance, 
6:19952 (LA-UR—81-1203) 
TROPOSPHERE 
Exchange Interactions 
Use of natural radioactive tracers for the determination of 
vertical exchanges in the planetary boundary layer, 6:20821 
(CONF-780422—(Vol.1)) 
Mineral Cycling 
Seasonal patterns of sulfate and nitrate in precipitation in the 
United States, 6:20835 (CONF-810631—2) 
Radioactivity 
Diurnal variations of radon daughter concentrations in the 
lower atmosphere, 6:20855 (CONF-780422—(Vol.1)) 
TROUT 
Monitoring 
Estimation of the age-frequency distribution of stream-dwelling 
trout by underwater observation, 6:20999 
TRUCKS 
Fuel Economy 
Vehicle purchase and use data matrices: J.D. Power/DOE 
New Vehicle Owner Surveys, 6:20418 (DOE/CE/70032—1) 
Marketing Research 
Vehicle purchase and use data matrices: J.D. Power/DOE 
New Vehicle Owner Surveys, 6:20418 (DOE/CE/70032—1) 
Uses 
Vehicle purchase and use data matrices: J.D. Power/DOE 
New Vehicle Owner Surveys, 6:20418 (DOE/CE/70032—1) 
TRYPTOPHAN 
Photolysis 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress report, October 1, 1980-September 30, 
1981, 6:21114 (DOE/EV/02217—38) 
TSL PROCESS 
Catalysts 
Two-stage liquefaction. Integrated quarterly technical progress 
report parametic study, October 1, 1979-March 31, 1980, 
6:19645 (DOE/ET/14804—1) 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Openings 
Debris-less method and apparatus for forming apertures in 
hollow metallic articles (Patent), 6:20698 
Plugging 
Failure-cause analysis: feedwater heaters. Final report, 6:20145 
(EPRI-CS—1776) 
Seals 
Split gland (Patent), 6:20696 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Distribution 
Preliminary survey of tuff distribution in Esmeralda, Nye, and 
Lincoln Counties, Nevada, 6:21128 (SAND—79-1539) 
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Geochemistry 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, October 1- 
December 31, 1980, 6:19862 (LA—8739-PR) 

Inventories 

Preliminary survey of tuff distribution in Esmeralda, Nye, and 

Lincoln Counties, Nevada, 6:21128 (SAND—79-1539) 
Mineralogy 

Interpretation of geophysical well-log measurements in drill 
holes UE25a-4, -5, -6, and -7, Yucca Mountain, Nevada Test 
Site, 6:19896 (USGS-OFR—81-615) 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, October 1- 
December 31, 1980, 6:19862 (LA—8739-PR) 

Petrology 

Interpretation of geophysical well-log measurements in drill 
holes UE2S5a-4, -5, -6, and -7, Yucca Mountain, Nevada Test 
Site, 6:19896 (USGS-OFR—81-615) 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, October 1- 
December 31, 1980, 6:19862 (LA—8739-PR) 

Physical Properties 

Interpretation of geophysical well-log measurements in drill 
holes UE25a-4, -5, -6, and -7, Yucca Mountain, Nevada Test 
Site, 6:19896 (USGS-OFR—81-615) 

Radionuclide Migration 

Laboratory and field studies lated to the radionuclide 
migration project. Progress report, October 1, 1979- 
September 30, 1980 (Cambric site), 6:20814 (LA—8670-PR) 

Stratigraphy 

Interpretation of geophysical well-log measurements in drill 
holes UE2Sa-4, -5, -6, and -7, Yucca Mountain, Nevada Test 
Site, 6:19896 (USGS-OFR—81-615) 

TUMOR CELLS 
Biological Models 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Activation Analysis 

Albany 1°x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Catalytic Effects 

Studies of supported metal catalysts. Progress report, 
September 1, 1980-August 31, 1981, 6:20581 
(DOE/ER/10485—T1) 

Sorptive Properties 

Adsorption of CO on W(110) as studied using electron- 

stimulated desorptionand thermal desorption, 6:20472 
Surface Contamination 

Surface alpha activity of different materials, 6:20905 (CONF- 
780422—(Vol.1)) 

X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle. Wyoming, including concentrations of forty-two 
additional elements. 6:19828 (GJBX— 126(81)) 

TUNGSTEN ALLOYS 
Projectiles 

Developments in materials for use as kinetic energy 

penetrators. 6:20491 
TUNGSTEN BORIDES 
Hardness 

Non-conventional tungsten-base hard metal. 6:20462 (LA-UR- 

81-722) 


TYPE-il SUPERCONDUCTORS 
Magnetic Fields 


TUNGSTEN CARBIDES 
Hardness 
Non-conventional tungsten-base hard metal, 6:20462 (LA-UR— 
81-722) 
Projectiles 
Developments in materials for use as kinetic energy 
penetrators, 6:20491 
TUNGSTEN FLUORIDES 
Clathrates 
Synthesis and characterization of graphite-metal fluoride 
intercalation compounds, 6:20583 (LBL—12228) 
TURBINE BLADES 
Bending 
Comparison of upwind and downwind rotor operations of the 
DOE/NASA 100-kW Mod-0 wind turbine, 6:20127 
(DOE/NASA/1028—31) 
Cooling 
Turbine cooling configuration selection and design 
optimization for the high-reliability gas turbine. Final report, 
6:20140 (DOE/ET/15331—T1) 
Design 
Turbine cooling configuration selection and design 
optimization for the high-reliability gas turbine. Final report, 
6:20140 (DOE/ET/15331—T1) 
Fabrication 
Turbine cooling configuration selection and design 
optimization for the high-reliability gas turbine. Final report, 
6:20140 (DOE/ET/15331—T1) 
Procurement 
NASA Lewis Research Center attempts to procure suitable 
wind turbine rotor blades, 6:20130 (PSAD—81-12) 
Stress Analysis 
Comparison of upwind and downwind rotor operations of the 
DOE/NASA 100-kW Mod-0 wind turbine, 6:20127 
(DOE/NASA/1028—31) 
TURBINE PUMPS 
See PUMP TURBINES 
TURBULENCE 
Functional Models 
Experimental tests of turbulent diffusion models by high- 
resolution gamma-ray spectroscopy of radon daughters, 
6:20823 (CONF-780422—(Vol.1)) 
TURBULENT FLOW 
Shear 
Turbulent wall-shear-stress fluctuations in fully developed and 
accelerating flows, 6:20715 (LA—8781-MS) 
TURKEY 
Economy 
Oil prices, relative prices, and balance-of-payments adjustment: 
the Turkish experience, 6:20287 
Trade 
Oil prices, relative prices, and balance-of-payments adjustment: 
the Turkish experience, 6:20287 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-PHASE FLOW 
Numerical Solution 
Numerical method for two phase flow with a unstable 
interface, 6:21209 
Test Facilities 
Definition of a facility for experimental studies of two-phase 
flows and heat transfer in porous materials, 6:20719 
(SAND—80-2634C) 
TWO-STREAM INSTABILITY 
Nonlinear Problems 
Oscillating two-stream instability with pump of finite extent. 
6:21363 
Plasma Waves 
Oscillating two-stream instability with pump of finite extent, 
6:21363 
TYPE-II SUPERCONDUCTORS 
Magnetic Fields 
Analysis of a nonlinear integral equation arising in the study of 
the magnetic field in the critical state model of 
superconductivity, 6:20547 





TYPE-Ii SUPERCONDUCTORS 
Mathematical Models 


Mathematical Models 
Analysis of a nonlinear integral equation arising in the study of 
the magnetic field in the critical state model of 
superconductivity, 6:20547 
TYPE-III SUPERCONDUCTORS 
See TYPE-I] SUPERCONDUCTORS 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHV DC SYSTEMS 
Electric Fields 
Study of electric field and ion effects on HVDC lines. 
Technical progress report No. 2, July 1-September 30, 1980 
(Tests at 950, 1050, and 1200 kV), 6:20171 
(DOE/RA/S50153—2) 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 
Radionuclide Migration 
Natural repository analogue program. Progress report, October 
1-December 31, 1980, 6:19863 (LA—8743-PR) 
Research Programs 
Natural repository analogue program. Progress report, October 
1-December 31, 1980, 6:19863 (LA—8743-PR) 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
Seismic Detection 
National Seismic Stations transducers and filters, 6:20816 
(UCRL—53098) 
UNDERGROUND MINING 
Acid Mine Drainage 
Coal conference and Expo V, 6:19724 
Haulage Equipment 
Face haulage equipment failure analysis. Volume I. Technical 
information and conclusions. Final technical report as of 
November 30, 1980, 6:19718 (DOE/ET/12221—T1(Vol.1)) 
Face haulage equipment failure analysis. Volume II. Computer 
sort results and user's manual. Final technical report as of 
November 30, 1980 (No text; Data and user’s manual only), 
6:19719 (DOE/ET/12221—T1(Vol.2)) 
Lighting Systems 
Coal conference and Expo V, 6:19724 
Meetings 
Coal conference and Expo V, 6:19724 
Mine Draining 
Coal conference and Expo V, 6:19724 
Mine Haulage 
Advances in underground coal mine transportation, 6:19725 
Coal conference and Expo V, 6:19724 
Face hauiage equipment failure analysis. Volume I. Technical 
information and conclusions. Final technical report as of 
November 30, 1980, 6:19718 (DOE/ET/12221—T1(Vol.1)) 
Face haulage equipment failure analysis. Volume II. Computer 
sort results and user’s manual. Final technical report as of 
November 30, 1980 (No text; Data and user’s manual only), 
6:19719 (DOE/ET/12221—T1(Vol.2)) 
Mine Roadways 
Tunnel profiler: state of investigations on high-pressure 
waterjet assisted road profile cutting technology. 6:19721 
(DOE/ET/13337—T1) 
Mining Equipment 
Diesel exhaust emissions from engines for use in underground 
mines, 6:19717 (DOE/BETC/RI—80/6) 
Moving baseline for evaluation of advanced coal-extraction 
systems. 6:19720 (DOE/ET/12548—5) 
Noise Pollution Abatement 
Coal conference and Expo V. 6:19724 
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Productivity 

Face haulage equipment failure analysis. Volume I. Technical 
information and conclusions. Final technical report as of 
November 30, 1980, 6:19718 (DOE/ET/12221—T1(Vol.1)) 

Support Pillars 
Designing coal pillars from drill core data, 6:19726 
UNIFIED GAUGE MODELS 
CP Invariance 

Horizontal flavor chirality, the canonical Fermi mass matrix, 

and an alternative CP-nonconservation scenario, 6:21241 
Mass Formulae 

Neutrino mass in the SO(10) grand unified gauge model, 

6:21244 
SO Groups 
Neutrino mass in the SO(10) model without right-handed 
heavy neutral leptons, 6:21236 
UNITED KINGDOM 
Coal research projects: United Kingdom, 6:19624 
UNITED STATES OF AMERICA 
See USA 
UNLEADED GASOLINE 
Antiknock Ratings 

Methyl aryl ethers from coal liquids as gasoline extenders and 

octane improvers, 6:20450 (DOE/CE/50022—1) 
Fuel Additives 

Methy] aryl ethers from coal liquids as gasoline extenders and 

octane improvers, 6:20450 (DOE/CE/50022—1) 
URACILS 
Configuration Interaction 

Ab initio quantum mechanical characterization of the low-lying 
cation doublet states of uracil. Interpretation of uv and x-ray 
photoelectron spectra, 6:20625 

Structural Chemical Analysis 

Ab initio quantum mechanical characterization of the low-lying 
cation doublet states of uracil. Interpretation of uv and x-ray 
photoelectron spectra, 6:20625 

URANINITES 
Crystal Structure 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Geochemistry 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Phase Diagrams 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
Radiation Effects 

Naturally occurring crystalline phases: analogues for 

radioactive waste forms, 6:19873 (PNL—3505) 
URANIUM 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Activity Levels 

Mobility of elevated levels of uranium in the environment, 

6:20906 (CONF-780422—(Vol.1)) 
Daughter Products 

Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 

Delayed Neutron Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle. Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
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quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 
Dose Rates 

Environmental radiation studies relevant to 
thermoluminescence dating, 6:20767 (CONF-780422— 
(Vol.2)) 

Fluorescence Spectroscopy 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Geology 

Uranium district of the Texas Gulf Coastal Plain, 6:20917 

(CONF-780422—(Vol.2)) 
Global Aspects 

Natural radiation environment III (Lead abstract), 6:20852 

(CONF-780422—(Vol.1)) 
Mass Spectroscopy 

I. Thermal emission resin bead mass spectrometric two- 
filament arrangement evaluation - A.82. II. The rapid bulk 
resin bead method of sample preparation for mass analysis of 
plutonium and uranium in spent reactor fuel - A.56, 6:20566 
(ORNL/TM—7834) 

Materials Recovery 

Chemical development of the Calsinter process for recovering 

resource materials from fly ash, 6:19706 (ORNL/TM—7613) 
Mining 

Natural radiation environment III, 6:21082 (CONF-780422— 

(Vol.2)) 
Oxidation 

Oxidation of uranium studied by gravimetric and positron 

annihilation techniques, 6:20659 (UCRL—-85549) 
Radioecological Concentration 

Uranium in US surface, ground, and domestic waters, 6:21021 

(ORNL/EIS—192/V3) 
Radionuclide Migration 

Mobility of elevated levels of uranium in the environment, 

6:20906 (CONF-780422—(Vol.1)) 
Sample Preparation 

I. Thermal emission resin bead mass spectrometric two- 
filament arrangement evaluation - A.82. II. The rapid bulk 
resin bead method of sample preparation for mass analysis of 
plutonium and uranium in spent reactor fuel - A.56, 6:20566 
(ORNL/TM—7834) 

Solvent Extraction 

Interpretation of the extraction mechanism of the Purex and 
Thorex processes from kinetics data, 6:19841 (CONF- 
810520—2) 

Solvent extraction of heptavalent technetium by tributy]l 
phosphate, 6:19842 (CONF-810520—4) 

Spatial Distribution 

Global distribution and sources of uranium, radium-226, and 

lead-210, 6:20899 (CONF-780422—(Vol.1)) 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Spectroscopy 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
URANIUM 232 
Alpha Spectroscopy 

Anion-exchange chromatographic procedure to separate 

thorium-228 from uranium-232, 6:20568 (Y/DK—268) 
Ion Exchange Chromatography 

Anion-exchange chromatographic procedure to separate 

thorium-228 from uranium-232, 6:20568 (Y/DK—268) 
URANIUM 233 TARGET 
Neutron Reactions 

Absolute measurement of neutron cross sections. Progress 

report, 6:21270 (DOE/ER/02025—4) 


URANIUM DEPOSITS 
Aerial Prospecting 


URANIUM 234 
Equilibrium 
Variation of uranium isotopes in some carbonate aquifers, 
6:21014 (CONF-780422—(Vol.1)) 
Isotope Ratio 
Variation of uranium isotopes in some carbonate aquifers, 
6:21014 (CONF-780422—(Vol.1)) 
URANIUM 235 
Environmental Impacts 
Ecological considerations of natural and depleted uranium, 
6:20921 (CONF-780422—(Vol.2)) 
URANIUM 238 
Activity Levels 
Perturbations on the natural radiation environment due to the 
utilization of coal as an energy source, 6:21098 (CONF- 
780422—(Vol.2)) 
Atom Transport 
Vertical oceanic transport of alpha-radioactive nuclides by 
zooplankton fecal pellets, 6:21009 (CONF-780422—(Vol.1)) 
Environmental Impacts 
Ecological considerations of natural and depleted uranium, 
6:20921 (CONF-780422—(Vol.2)) 
Equilibrium 
Variation of uranium isotopes in some carbonate aquifers, 
6:21014 (CONF-780422—(Vol.1)) 
Isotope Ratio 
Variation of uranium isotopes in some carbonate aquifers, 
6:21014 (CONF-780422—(Vol.1)) 
Radionuclide Migration 
Comparative uptake of uranium, thorium, and plutonium by 
biota inhabiting a contaminated Tennessee floodplain, 
6:20930 
Redistribution of natural radioactive elements resulting from 
animal and plant life activity in regions with high 
radioactivity, 6:20908 (CONF-780422—(Vol.1)) 
Uptake 
Comparative uptake of uranium, thorium, and plutonium by 
biota inhabiting a contaminated Tennessee floodplain, 
6:20930 
URANIUM 238 TARGET 
Neutron Reactions 
Report to the DOE nuclear data committee, 6:21285 (UCID— 
18987) 
URANIUM ALLOYS 
Projectiles 
Developments in materials for use as kinetic energy 
penetrators, 6:20491 
URANIUM COMPLEXES 
Chemical Preparation 
Synthesis and crystal structure of UCps(Cs3HsNz2). A new mode 
of pyrazolate bonding, 6:20660 
Crystal Structure 
Synthesis and crystal structure of UCps(CsHs3N2). A new mode 
of pyrazolate bonding, 6:20660 
URANIUM COMPOUNDS 
Chemical Activation 
I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 
Chemical Reactions 
I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 
Reduction 
I. Activated nickel, copper, and uranium. II. Molecular orbital 
investigations of cyclobutadienoid compounds. III. 
Attempted synthesis of a new electron acceptor, 6:20601 
URANIUM DEPOSITS 
Aerial Prospecting 
Aerial gamma ray and magnetic survey, Huntington 
quadrangle: Ohio, West Virginia and Kentucky. Final report, 
6:19831 (GJBX—134(81)) 
Aerial gamma ray and magnetic survey: Andalusia quadrangle, 
Alabama. Final report, 6:19826 (GJBX—123(81)) 
Aerial gamma ray and magnetic survey: Tampa quadrangle, 
Florida. Final report, 6:19827 (GJBX—124(81)) 





URANIUM DEPOSITS 
Aerial Prospecting 


Aerial gamma ray and magnetic survey: Miami and Key West 
quadrangles, Florida. Final report, 6:19823 (GJBX—119(81)) 

Aerial gamma ray and magnetic survey: Dothan quadrangle, 
Georgia and Alabama. Final report, 6:19824 (GJBX— 
121(81)) 

Aerial gamma ray and magnetic survey: Pensacola quadrangle, 
Florida and Alabama. Final report, 6:19825 (GJBX— 
122((81)) 

Aerial gamma ray and magnetic survey, Fort Pierce 
quadrangle, Florida. Final report, 6:19822 (GJBX—118(81)) 

Exploration 

Drill-hole data, drill-site geology, and geochemical data from 
the study of Precambrian uraniferous conglomerates of the 
Medicine Bow Mountains and Sierra Madre of southeastern 
Wyoming, 6:19833 (GJBX—139(81)(Vol.2)) 

National Uranium Resource Evaluation. Volume 1. Summary 
of the geology and uranium potential of Precambrian 
conglomerates in southeastern Wyoming, 6:19832 (GJBX— 
139(81)) 

Geochemical Surveys 

Drill-hole data, drill-site geology, and geochemical data from 
the study of Precambrian uraniferous conglomerates of the 
Medicine Bow Mountains and Sierra Madre of southeastern 
Wyoming, 6:19833 (GJBX—139(81)(Vol.2)) 

National Uranium Resource Evaluation. Volume 1. Summary 
of the geology and uranium potential of Precambrian 
conglomerates in southeastern Wyoming, 6:19832 (GJBX— 

139(81)) 
Geochemistry 

Preliminary report on the geology of the Lakeview uranium 

area, Lake County, Oregon, 6:19837 (USGS-OFR—80-532) 
Geology 

Geology and recognition criteria for sandstone uranium 
deposits in mixed fluvial-shallow marine sedimentary 
sequences, South Texas. Final report, 6:19818 (GJBX— 
4(81)) 

Prospecting 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Dillon quadrangle, Montana and Idaho, 6:19836 (GJQ— 
007(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

National Uranium Resource Evaluation. Groundwater 
prospecting for sandstone-type uranium deposits: the merits 
of mineral-solution equilibria versus single element tracer 
methods. Final report, 6:19829 (GJBX—129(81)) 

Preliminary report on the geology of the Lakeview uranium 
area, Lake County, Oregon, 6:19837 (USGS-OFR—80-532) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Resource Assessment 
Uranium assessment for the Precambrian pebble conglomerates 

in southeastern Wyoming, 6:19834 (GJBX—139(81)(Vol.3)) 
URANIUM DIOXIDE 

Electric Conductivity 

Transport properties of uranium dioxide, 6:20503 (ANL-CEN- 
RSD—80-4) 

Electronic Structure 

Relativistic electronic structure of UO.**, UO.*, and UO: , 
6:21180 

Emissivity 

Transport properties of uranium dioxide, 6:20503 (ANL-CEN- 
RSD—80-4) 
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Thermal Conductivity 
Transport properties of uranium dioxide, 6:20503 (ANL-CEN- 
RSD—80-4) 
Thermal Diffusivity 
Transport properties of uranium dioxide, 6:20503 (ANL-CEN- 
RSD—80-4) 
Viscosity 
Transport properties of uranium dioxide, 6:20503 (ANL-CEN- 
RSD—80-4) 
URANIUM HEXAFLUORIDE 
Cooling 
Hydrogen content of cooled uranium hexafluoride-hydrogen 
fluoride gas mixtures, 6:20564 (K—2023) 
Excited States 
Quenching of *UFs (A state) by alkanes, 6:20664 
Gravimetric Analysis 
Hydrogen content of cooled uranium hexafluoride-hydrogen 
fluoride gas mixtures, 6:20564 (K—2023) 
Quenching 
Quenching of *UF, (A state) by alkanes, 6:20664 
Radionuclide Kinetics 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Radionuclide Migration 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
URANIUM IONS 
Penning Ion Sources 
High-current pulsed ion source for metallic ions, 6:20752 
(LBL—11706) 
URANIUM ISOTOPES 
Biological Accumulation 
Migration of heavy natural radionuclides in a humid climatic 
zone, 6:20907 (CONF-780422—(Vol.1)) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 
Environmental Impact Statements 
Final environmental impact statement. Homestake Mining 
Company Pitch Project, Saguache County, Colorado, 
6:19901 
Meteorology 
Outdoor and indoor radon concentrations in air in the territory 
of Slovenia, Yugoslavia, 6:20867 (CONF-780422—(Vol.2)) 
Radiation Flux 
Reconnaissance of radon emanation power of Pocos de Caldas, 
Brazil, uranium ore and associated rocks, 6:20895 (CONF- 
780422—(Vol.1)) 
Radiation Monitoring 
Outdoor and indoor radon concentrations in air in the territory 
of Slovenia, Yugoslavia, 6:20867 (CONF-780422—(Vol.2)) 
URANIUM ORES 
Ore Processing 
Solar repowering/industrial retrofit systems study Gulf Mt. 
Taylor Uranium Mill solar retrofit, 6:20054 (MDC-G—8477) 
Radiation Flux 
Reconnaissance of radon emanation power of Pocos de Caldas, 
Brazil, uranium ore and associated rocks, 6:20895 (CONF- 
780422—(Vol.1)) 
Radioactive Waste Management 
Environmental control technology for mining and milling low- 
grade uranium resources, 6:20928 (PNL—3475) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
Radionuclide Kinetics 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
Radionuclide Migration 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
URBAN AREAS 
Human Populations 
Distribution pattern of radon and daughters in an urban 
environment and determination of organ-dose frequency 
distributions, 6:21087 (CONF-780422—(Vol.2)) 
Hydroelectric Power 
Manual for development of small scale hydroelectric projects 
by public entities, 6:19935 (DOE/CE/04934—45) 
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Transportation Systems 
National setting for productive conservation in urban 
transportation, 6:20417 (ANL/CNSV—20) 
US DOE 
See also BARTLESVILLE ENERGY TECHNOLOGY CENTER 

BETTIS 
BNL 
ENERGY EXTENSION SERVICE 
FEED MATERIALS PRODUCTION CENTER 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
ROCKY FLATS PLANT 
SAVANNAH RIVER PLANT 

Bibliographies 

Selected DOE headquarters publications, October 1979, 
6:21459 (DOE/AD—0010/14) 

Demonstration Programs 

Federal RD and D strategy for fossil energy technologies, 

6:19802 
Grants 

DOE uniform reporting system for Federal assistance (grants 
and cooperative agreements): guidelines, 6:21460 
(DOE/MA—0001) 

Manuals 

DOE uniform reporting system for Federal assistance (grants 
and cooperative agreements): guidelines, 6:21460 
(DOE/MA—0001) 

Management of Government property in the possession of off- 
site contractors (DOE-PMR 109-60), 6:21461 (DOE/MA— 
0003) 

Privacy Act 

Department of Energy: Privacy Act; records maintained on 

individuals (Federal Register entry), 6:21463 
Program Management 

Framework and criteria for program evaluation in the Office 
of Conservation and Renewable Energy, 6:20298 
(DOE/CS/10093—T1) 

Research Programs 

Biomass program of the US Department of Energy and its 
activities in gaseous fuel production, 6:20354 

Federal RD and D strategy for fossil energy technologies, 
6:19802 

Framework and criteria for program evaluation in the Office 
of Conservation and Renewable Energy, 6:20298 
(DOE/CS/10093—T1) 

US EES 
See ENERGY EXTENSION SERVICE 
US FERC 
(Federal Energy Regulatory Commission.) 
Management 

Additional management improvements are needed to speed 
case processing at the Federal Energy Regulatory 
Commission, 6:20306 (EMD—80-54) 

Operation 

Additional management improvements are needed to speed 
case processing at the Federal Energy Regulatory 
Commission, 6:20306 (EMD—80-54) 

USA 


(For national information only. See individual states for specific 
references.) 
See also NORTH ATLANTIC REGION 


Air Pollution 
Aircraft measurements of pollutants and meteorological 
parameters during the Sulfate Regional Experiment (SURE) 
program: Meteorology Research, Inc. Final report, 6:20844 
(EPRI-EA—1909) 
Coal Gasification 
Overview of gasification research and development in the 
United States, 6:19687 
Coal Reserves 
Demonstrated reserve base of coal in the United States on 
January 1, 1979, 6:19711 (DOE/EIA—0280(79)) 
Economic Growth 
Electricity’s role in the economy, 6:20318 (CONF-801107—71) 


VALVES 
Failure Mode Analysis 


Energy Supplies 

Overview of gasification research and development in the 

United States, 6:19687 
Geothermal Energy 

Fact sheets relating to use of geothermal energy in the United 

States, 6:20098 (DOE/ET/27025—T1) 
Geothermal Resources 

Fact sheets relating to use of geothermal energy in the United 

States, 6:20098 (DOE/ET/27025—T1) 
Ground Water 

Uranium in US surface, ground, and domestic waters, 6:21021 

(ORNL/EIS—192/V3) 
Imports 

Implications of the US-Algerian liquefied natural gas price 

dispute and LNG imports, 6:19799 (EMD—81-34) 
Nuclear Power Plants 

Nuclear site planning to 2025, 6:20229 (ORAU/IEA—80- 
5A(M)) 

US central station nuclear electric generating units: significant 
milestones (status as of January 1, 1981), 6:20184 
(DOE/NE—0030/1(81)) 

Power Demand 

Electricity’s role in the economy, 6:20318 (CONF-801107—71) 
Power Generation 

Electricity’s role in the economy, 6:20318 (CONF-801107—71) 
Power Systems 

National electric reliability study. Executive summary, 6:20167 
(DOE/EP—0003) 

National electric reliability study. Final report, 6:20168 
(DOE/EP—0004) 

Surface Waters 

Uranium in US surface, ground, and domestic waters, 6:21021 

(ORNL/EIS—192/V3) 
UTAH 
Coal Mines 

Final environmental impact statement. Development of coal 

resources in central Utah, 6:19710 
Fossil-Fuel Power Plants 

Draft environmental impact statement. Intermountain Power 

Project, 6:20166 
Wind Power 

Wind energy resource atlas. Volume 8. The southern Rocky 

Mountain region, 6:20121 (PNL—3195-WERA-8) 
UTILITIES 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


VACCINIA VIRUS 
Infectivity 
Inhibition of vaccinia mRNA methylation by 2’,5’-linked 
oligo(adenylic acid) triphosphate, 6:21046 
VALINE 
Labelling 
Use of immobilized glutamate dehydrogenase to synthesize 
'3N-labeled L-amino acids, 6:20661 
VALVES 
Design 
Lockhopper valve and system design criteria and guidelines for 
coal conversion and utilization applications, 6:19649 
(DOE/MC—138) 
Erosion 
Wear-resistant materials for coal conversion and utilization. 
Second progress report, January 1981-March 1981, 6:20460 
(DOE/OR/20687—T3) 
Fabrication 
Wear-resistant materials for coal conversion and utilization. 
Second progress report, January 1981-March 1981, 6:20460 
(DOE/OR/20687—T3) 
Failure Mode Analysis 
Failure analysis report: coal lock hopper valve Type I, II, and 
IV P/N 75859, S/N 2, 6:19640 (DOE/ET/10669—TS) 





VALVES 
Failure Mode Analysis 


Failure analysis report: Coal Lock Hopper Valves Type III, 
P/N 75835, S/N 2, 6:19639 (DOE/ET/10669—T4) 
Failures 
Valve failure problems in LWR power plants, 6:20269 
Materials 

Fossil-energy program progress report for February 1981, 

6:19623 (ORNL/TM—7763) 
Materials Testing 

Wear-resistant materials for coal conversion and utilization. 
Second progress report, January 1981-March 1981, 6:20460 
(DOE/OR/20687—T3) 

Performance Testing 

Failure analysis report: coal lock hopper valve Type I, II, and 
IV P/N 75859, S/N 2, 6:19640 (DOE/ET/10669—T5) 

Failure analysis report: Coal Lock Hopper Valves Type III, 
P/N 75835, S/N 2, 6:19639 (DOE/ET/10669—T4) 

Lockhopper valve testing and development projects. Topical 
report, 6:19648 (DOE/MC— 137) 

State-of-the-art lockhopper valve testing and development 
project test plan, 6:19650 (DOE/MC—139) 

Test Facilities 

Lockhopper valve testing and development projects. Topical 
report, 6:19648 (DOE/MC—137) 

Preliminary design for hot dirty-gas control-valve test facility. 
Final report, 6:19651 (DOE/MC/12209—T1) 

Working Conditions 

Lockhopper valve and system design criteria and guidelines for 
coal conversion and utilization applications, 6:19649 
(DOE/MC—138) 

VANADIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 

Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 

Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
VANADIUM ALLOYS 
Microstructure 

Microstructure of ordered (Coo 7sFeo 22)3V alloy, 6:20464 

(ORNL/TM—7702) 
VANADIUM COMPOUNDS 
Chemical Reaction Kinetics 

Kinetics and mechanism of the vanadium(IV) oxidation of the 

(hydroxymethyl)chromium(IIT) ion, 6:20593 
Electronic Structure 

Syntheses and electronic structures of decamethylmetallocenes, 

6:20584 (L.BL—12556) 
Synthesis 
Syntheses and electronic structures of decamethylmetallocenes. 
6:20584 (LBL —12556) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VEGETABLES 
(Edible parts of plants only.) 


Sec also BEANS 
CUCUMBERS 
POTATOES 
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SPINACH 
TOMATOES 


Availability 
Assessment of secondary crop residues. Final report, 6:20017 
(SERI/TR—98175-2) 
VEGETATION 
See PLANTS 
VEHICLES 


See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
TRUCKS 


Failures 

Investigation into the failure of tank track pads: technical 

report for FY-79 and FY-80, 6:20689 (UCID—19035) 
VENTILATION 
Calculation Methods 

Diurnal variation of radon measured indoors and outdoors in 
Grand Junction, Colorado, and Teaneck, New Jersey, and 
the influence that ventilation has on the buildup of radon 
indoors, 6:20911 (CONF-780422—(Vol.2)) 

Correlations 

Diurnal variation of radon measured indoors and outdoors in 
Grand Junction, Colorado, and Teaneck, New Jersey, and 
the influence that ventilation has on the buildup of radon 
indoors, 6:20911 (CONF-780422—(Vol.2)) 

Evaluation 

Measurements of Radon-222 concentrations in dwellings in 
Great Britain, 6:21090 (CONF-780422—(Vol.2)) 

Population dose equivalent from naturally occurring 
radionuclides in building materials, 6:21096 (CONF-780422— 
(Vol.2)) 

VERMONT 
Geochemical Surveys 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIRGIN ISLANDS 
Wind Power 
Wind energy resource atlas. Volume 12. Puerto Rico and US 
Virgin Islands, 6:20122 (PNL—3195-WERA-12) 
VIRUSES 
See also VACCINIA VIRUS 
Biophysics 

Brief description of research papers accepted for publication 

during 1980. Annual report, 6:21103 (UR—3490-2010) 
Genes 

Endogenous type C viral gene expression in cultures of fetal 
diploid baboon cells treated with 5’-bromodeoxyuridine, 
6:21056 

VISIBLE RADIATION 
Biological Effects 

Influence of corrinoid antagonists on methanogen metabolism, 

6:21072 
Radiation Injuries 

Damaging effects of visible light. Comprehensive progress 

report, 6:21122 (DOE/OR/06021—T1) 
VITAMIN A 
Biological Effects 
Inhibition of benzo[a]pyrene-induced mammary carcinogenesis 
by retinyl acetate (Rats), 6:21120 
VITAMIN C 
See ASCORBIC ACID 
VITAMIN E 
Biological Effects 

Membrane lipid peroxidation: propagation and inhibition by 

antioxidants, 6:21042 (UR—3490-1952) 
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VITRINITE 
See MACERALS 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VOLCANISM 
Environmental Impacts 
Volcanic hazard studies, 6:19881 (PNL-SA—8257) 
Spatial Distribution 
Volcanic hazard studies, 6:19881 (PNL-SA—8257) 
VOLCANOES 
Pumice 
Thermal property measurements in a fresh pumice flow at Mt. 
St. Helens, 6:21139 
Thermodynamic Properties 
Thermal property measurements in a fresh pumice flow at Mt. 
St. Helens, 6:21139 
VOLES 
Radionuclide Kinetics 
Redistribution of natural radioactive elements resulting from 
animal and plant life activity in regions with high 
radioactivity, 6:20908 (CONF-780422—(Vol.1)) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR 
Modifications 
Fort St. Vrain improvement program plan, 6:20203 
(DOE/SF/10748—T1) 
Reactor Operation 
Fort St. Vrain improvement program plan, 6:20203 
(DOE/SF/10748—T1) 


W 


WALLS 


See also TROMBE WALLS 
WATER WALLS 


Heat Gain 
Quantifying the impact of orientation, insulation, color, and 
wind on massive and lightweight building envelopes, 6:20415 
Heat Losses 
Quantifying the impact of orientation, insulation, color, and 
wind on massive and lightweight building envelopes, 6:20415 
Heat Transfer 
Calculational methods for response and weighting factors, 
6:20068 
Shading 
Two simple tools for design of fixed shades, 6:20067 
WASHINGTON 
Energy Consumption 
Washington State energy use profile 1960 to 1980, 6:20351 
(WAOENG—80-19) 
Soils 
Chemical characteristics of two forested Ultisols and two 
forested Inceptisols relevant to anion production and 
mobility, 6:20886 (ORNL/TM—7646) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 


STACK DISPOSAL 
UNDERGROUND DISPOS Al 


Decision Making 
Applicaticn of multiple-objective programming to the 
evaluation of sewage-sludge-disposal alternatives, 6:21458 
(CONF-810542—1) 
WASTE HEAT 
Energy Storage 
US industrial thermal energy storage program. 6:20423 
(CONF-810463—1) 
WASTE OILS 
Coking 
Predictive test method for coking and fouling tendency of used 
lubricating oil, 6:19774 


Combustion 
Environmental, resource conservation, and economic aspects 
of used oil recycling, 6:19771 (DOE/BETC/RI—80/11) 
Evaluation 
Joint conference on measurements and standards for recycled 
oil/systems performance and durability, 6:19772 (NBS-SP— 
584) 
Fouling 
Predictive test method for coking and fouling tendency of used 
lubricating oil, 6:19774 
Measuring Methods 
Joint conference on measurements and standards for recycled 
oil/systems performance and durability, 6:19772 (NBS-SP— 
584) 
Meetings 
Joint conference on measurements and standards for recycled 
oil/systems performance and durability, 6:19772 (NBS-SP— 
584) 
Performance 
Joint conference on measurements and standards for recycled 
oil/systems performance and durability, 6:19772 (NBS-SP— 
584) 
Recycling 
Environmental, resource conservation, and economic aspects 
of used oil recycling, 6:19771 (DOE/BETC/RI—80/11) 
Field test of re-refined automotive engine oil in RCMP 
vehicles, 6:19773 
Joint conference on measurements and standards for recycled 
oil/systems performance and durability, 6:19772 (NBS-SP— 
584) 
Standards 
Joint conference on measurements and standards for recycled 
oil/systems performance and durability, 6:19772 (NBS-SP— 
584) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Chemical Analysis 
Characterizing wastewater and monitoring its treatment, 
6:19665 (DOE/OR/03054—1) 
SRC-I quarterly technical report, July-September 1980, 6:19657 
(DOE/OR/03054—1) 
Denitrification 
Organic constituents in sour condensates from shale-oil and 
petroleum-crude runs at Sohio’s Toledo refinery: 
identification and wastewater-control-technology 
considerations, 6:19766 (ANL/PAG—4) 
Environmental Impacts 
Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
Radioactivity 
Measurements of radium in water using impregnated fibers, 
6:21013 (CONF-780422—(Vol.1)) 
Waste Disposal 
Wastewater and sludge control-technology options for synfuels 
industries, 6:21000 (ANL/ES—115(Vol.1)) 
Waste Processing 
Treatment of biomass-gasification wastewater, 6:19986 (PNL- 
SA—9388) 
Wastewater and sludge control-technology options for synfuels 
industries, 6:21000 (ANL/ES—115(Vol.1)) 
Water Treatment 
Characterizing wastewater and monitoring its treatment, 
6:19665 (DOE/OR/03054—1) 
Evaluation of three wastewater treatment alternatives, 6:19664 
(DOE/OR/03054—1) 
SRC-I quarterly technical report. July-September 1980, 6:19657 
(DOE/OR/03054—1) 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WASTES 
See also INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 
WASTE HEAT 





WASTES 
Availability 


Availability 
Assessment of secondary crop residues. Final report, 6:20017 
(SERI/TR—98175-2) 
WATER 

See also DRINKING WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WASTE WATER 

Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Auger Electron Spectroscopy 

Electron spectroscopy of condensed multilayers: line shape 

changes due to beam damage and excitation mode, 6:20657 
Chemical Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Chemical Radiation Effects 

Electron spectroscopy of condensed multilayers: line shape 

changes due to beam damage and excitation mode, 6:20657 
Multi-Element Analysis 

1980 Environmental monitoring report: US Department of 
Energy Facilities, Grand Junction, Colorado, and 
Monticello, Utah, 6:20922 (DOE/GJ/01664—T2) 

Photoelectron Spectroscopy 

Electron spectroscopy of condensed multilayers: line shape 

changes due to beam damage and excitation mode, 6:20657 
Photolysis 

Hydrogen and methane synthesis through radiation catalysis 

Final report, 6:20643 (DOE/ER/04258—T1) 
Radiolysis 

Hydrogen and methane synthesis through radiation catalysis 

Final report, 6:20643 (DOE/ER/04258—T1) 


Program package using stiff, sparse integration methods for the 


automatic solution of mass action kinetics equations, 6:20615 
Sampling 
Determination of radium-226 in environmental samples. 
6:20903 (CONF-780422—(Vol.1)) 
Scintillation detectors for radon-222 in air and water, 6:20764 
(CONF-780422—(Vol.1)) 
Suspensions 
Aqueous suspensions of solvent-refined-coal liquids: effects of 
preparation procedure upon resulting chemical composition 
and toxicity. 6:19680 (PNL-SA—9209) 
Transfer Functions 
Contribution of bored wells to respiratory radon daughter 
exposure in Finland. 6:21093 (CONF-780422—(Vol.2)) 
WATER CHEMISTRY 
Oxygen suppression in boiling water reactors. Quarterly report 
4. July 1-September 30. 1978. 6:20191 (DOE/ET/34203—38) 
WATER COOLED REACTORS 


See alo BWR TYPE REACTORS 
ETR REACTOR 
PWR TYPE REACTORS 


ATWS 
Anticipated transients without scram for light-water reactors 
unresolved safety issue Tap A-9, 6:20266 
Reactor Accidents 
Leaching of irradiated light-water-reactor fuel in a simulated 
post-accident environment. 6:20260 (ORNL/TM—7546) 
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Valves 
Valve failure problems in LWR power plants, 6:20269 
WATER CURRENTS 
Temperature Measurement 
Current meter data report, September 1980 - December 1980: 
mooring OTEC-HB, 6:20034 (ANL/OTEC-TM—3) 
Velocity 
Current meter data report, September 1980 - December 1980: 
mooring OTEC-HB, 6:20034 (ANL/OTEC-TM—3) 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR WATER HEATERS 
Air Source Heat Pumps 
Analysis of the performance and space-conditioning impacts of 
dedicated heat-pump water heaters, 6:20413 (SERI/TP— 
721-1014) 
Computerized Simulation 
Analysis of the performance and space-conditioning impacts of 
dedicated heat-pump water heaters, 6:20413 (SERI/TP— 
721-1014) 
Performance 
Analysis of the performance and space-conditioning impacts of 
dedicated heat-pump water heaters, 6:20413 (SERI/TP— 
721-1014) 
WATER QUALITY 
Environmental Effects 
Distribution of radium and chemical toxins in the environment 
of a uranium complex, 6:21017 (CONF-780422—(Vol.2)) 
Monitoring 
Effluent and environmental monitoring report for calendar 
year 1980, 6:20879 (WAPD-RC/E(ESE)—168) 
Environmental summary for calendar year 1980, 6:20828 
(BDX—613-2602) 
WATER RESERVOIRS 
Environmental Effects 
Wildlife habitat improvement plan for a pumped storage 
hydroelectric project, 6:20973 (EPRI-WS—78-141) 
Photosynthetic Bacteria 
Primary production and biovolume of various phototrophic 
plankton size fractions in three southeastern United States 
reservoirs, 6:21073 
Radiation Monitoring 
Radionuclide concentrations and dose assessment of cistern 
water and groundwater at the Marshall Islands, 6:21022 
(UCRL—52853(Pt.2)) 
WATER RESOURCES 
Power Potential 
Water resources appraisals for hydroelectric licensing. 
Planning status report, 6:19937 (FERC—0081) 
WATER TREATMENT 
Comparative Evaluations 
Evaluation of three wastewater treatment alternatives, 6:19664 
(DOE/OR/03054—1) 
WATER VAPOR 
See also STEAM 
Photoelectron Spectroscopy 
Theoretical calculation of shakeup intensities using Xa—SW 
wave functions, 6:21179 
WATER WALLS 
Performance 
Solar radiation pattern analyses and effects for performance 
prediction of cylinder water walls, 6:20069 
WATER WAVES 
Spectra 
Verification test for cold water pipe analysis. Part C 
Directional sea spectra, 6:20038 (JHU/APL-SR—80-2C) 
WATERFLOODING 
Sacrificial adsorbate for surfactants utilized in chemical floods 
of enhanced oil recovery operations (Patent), 6:19765 
Research Programs 
Enhanced oil recovery by improved waterflooding. Third 
annual report. October 1979-September 1980, 6:19759 
(DOE/ET/12065—38) 
WAVE FORMS 
Production 
Precision triangular waveform generator model 79-11965, 
6:20787 (ORNL /TM—7311) 
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WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
Feasibility Studies 
Rotating-bed reactor as a power source for EM gun 
applications, 6:20218 (BNL—29350) 
WEAR RESISTANCE 
Materials Testing 
Wear resistant alloys for coal handling equipment. Final 
technical report, October 1, 1977-March 31, 1981, 6:19728 
(DOE/ET/10698—T3) 
WEATHER 
Comparative Evaluations 
In situ Ge(Li)-spectrometric measurements of gamma radiation 
from radon daughters under different weather conditions, 
6:20860 (CONF-780422—(Vol.1)) 
Monitoring 
Security system weather monitor, 6:20677 (CONF-810514—2) 
WELDED JOINTS 
Leak Testing 
Residual contaminants in dye-penetrant testing, 6:20724 (Y— 
2230) 
Liquid Penetrant Inspection 
Residual contaminants in dye-penetrant testing, 6:20724 (Y— 
2230) 
WELDING 
(All endothermic processes for material joining.) 
See also BRAZING 
Air Pollution Control 
Control of airborne nickel welding fumes by means of a 
vertical laminar air flow system, 6:20847 (K/RA—102) 
WELDING MACHINES 
Automation 
Operation and maintenance manual Bendix model M-163-01 
monitor-controller, 6:20672 (BDX—613-2567) 
Control Systems 


Operation and maintenance manual Bendix model M-163-01 
monitor-controller, 6:20672 (BDX—613-2567) 
Power Supplies 
Supplement to operation and maintenance manual Unitek 125 
resistance weld power supply, 6:20673 (BDX—613-2580) 
WELDS 


See WELDED JOINTS 
WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
Radiation Monitoring 
Contribution of bored wells to respiratory radon daughter 
exposure in Finland, 6:21093 (CONF-780422—(Vol.2)) 
Uranium district of the Texas Gulf Coastal Plain, 6:20917 
(CONF-780422—(Vol.2)) 
WEST VALLEY PROCESSING PLANT 
Decontamination 
Decontamination experience at West Valley, New York, 
6:19845 (GEND—002) 
Maintenance 
Decontamination experience at West Valley, New York, 
6:19845 (GEND—002) 
WEST VIRGINIA 
Magnetic Surveys 
Aerial gamma ray and magnetic survey, Huntington 


quadrangle: Ohio, West Virginia and Kentucky. Final report. 


6:19831 (GJBX—134(81)) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey, Huntington 


quadrangle: Ohio, West Virginia and Kentucky. Final report. 


6:19831 (GJBX—134(81)) 
WESTINGHOUSE GASIFICATION PROCESS 
Comparative Evaluations 
Preliminary economic analysis of new gasification processes, 
6:19753 
Economic Analysis 
Preliminary economic analysis of new gasification processes, 
6:19753 
Evaluation 
Westinghouse coal gasification process, 6:19691 


WIND POWER 
Resource Assessment 


Process Development Units 
Westinghouse coal gasification process, 6:19691 
Risk Assessment 
Risk analysis for scaleup of the Westinghouse oxygen-blown 
gasifier, 6:19635 (DOE/ET/10324—T7) 
Technology Assessment 
Westinghouse coal gasification process, 6:19691 
WHEAT 
Gamma Spectra 

Natural radioactivity in Indian foodstuffs, 6:21079 (CONF- 

780422—(Vol.1)) 
WHEY 
Availability 

Assessment of secondary crop residues. Final report, 6:20017 

(SERI/TR—98175-2) 
WHITE DWARF STARS 
Star Accretion 

Model for dwarf novae as progenitors of type 1 supernovae, 

6:21149 
Star Evolution 

Model for dwarf novae as progenitors of type 1 supernovae, 

6:21149 
Star Models 

Model for dwarf novae as progenitors of type 1 supernovae, 

6:21149 
WILD ANIMALS 
Behavior 

Responses of animals to transmission-line corridor management 

practices, 6:20978 (EPRI-WS—78-141) 
Habitat 

Effect of an electric transmission right-of-way on forest 

wildlife habitat, 6:20982 (EPRI-WS—78-141) 
Management 

Developing wildlife management strategies for transmission 

line rights-of-way, 6:20976 (EPRI-WS—78-141) 
Population Dynamics 

Method for monitoring the terrestrial animal community of a 
powerline right-of-way, 6:20970 (EPRI-WS—78-141) 

Roads and roadside habitat in relation to small mammal 
distribution and abundance, 6:20979 (EPRI-WS—78-141) 

WIND 
See also TORNADOES 
Velocity 

ASCOT data from the 1979 field-measurement program in 

Anderson Creek Valley, California, 6:20826 (UCID—18874) 
WIND POWER 
Availability 

Meteorological Validation Program. Candidate wind turbine 
generator site semi-annual data summary for Culebra, Puerto 
Rico, January 1980-June 1980, 6:20128 (DOE/RL/01830— 
TS) 

Wind energy resource atlas. Volume 7. The south central 
region, 6:20120 (PNL—3195-WERA-7) 

Wind energy resource atlas. Volume 8. The southern Rocky 
Mountain region, 6:20121 (PNL—3195-WERA-8) 

Wind energy resource atlas. Volume 12. Puerto Rico and US 
Virgin Islands, 6:20122 (PNL—3195-WERA-12) 

Wind Energy Siting Methodology Windfield Model 
Verification Program. I. Oahu, Hawaii data set. Interim 
report, 15 September 1978-15 April 1979, 6:20124 
(DOE/ET/20280—79/3) 

Wind Energy Siting Methodology Windfield Model 
Verification Program. II. Nevada Test Site data set. Interim 
report, 15 June 1979-15 February 1980, 6:20125 
(DOE/ET/20280—80/2) 

Forecasting 

Practical method for estimating wind characteristics at 

potential wind-energy-conversion sites, 6:20129 (PNL—3808) 
Resource Assessment 

Wind energy resource atlas. Volume 7. The south central 
region, 6:20120 (PNL—3195-WERA-7) 

Wind energy resource atlas. Volume 8. The southern Rocky 
Mountain region, 6:20121 (PNL—3195-WERA-8) 

Wind energy resource atlas. Volume 12. Puerto Rico and US 
Virgin Islands, 6:20122 (PNL—3195-WERA-12) 





WIND POWER PLANTS 
Resource Assessment 


WIND POWER PLANTS 
Site Selection 
Review of wind-turbine wake effects. Final report, 6:20126 
(DOE/ET/23160—80/1) 
WIND TURBINES 
Aerodynamics 
Review of wind-turbine wake effects. Final report, 6:20126 
(DOE/ET/23160—80/1) 
Cooling Towers 
Technical assessment of an aeroelectric solar power concept, 
6:20123 (DOE/ER/10192—T1) 
Design 


Development of a 40-kilowatt wind turbine generator. Phase I: 


design and analysis, 6:20131 (RFP—3094-2) 
Feasibility Studies 
Technical assessment of an aeroelectric solar power concept, 
6:20123 (DOE/ER/10192—T1) 
Performance 


Development of a 40-kilowatt wind turbine generator. Phase I: 


design and analysis, 6:20131 (RFP—3094-2) 

Performance Testing 
Controlled velocity testing of small wind energy conversion 

systems. An evaluation of a technique, 6:20133 (RFP—3189) 

Grumman Windstream 25 wind turbine generator. Final test 
report, 6:20132 (RFP—3134) 

Site Selection 

Wind Energy Siting Methodology Windfield Model 
Verification Program. I. Oahu, Hawaii data set. Interim 
report, 15 September 1978-15 April 1979, 6:20124 
(DOE/ET/20280—79/3) 

Wind Energy Siting Methodology Windfield Model 
Verification Program. Il. Nevada Test Site data set. Interim 
report, 15 June 1979-15 February 1980, 6:20125 
(DOE/ET/20280—80/2) 

Specifications 

Grumman Windstream 25 wind turbine generator. Final test 

report, 6:20132 (RFP—3134) 
Test Facilities 

Controlled velocity testing of small wind energy conversion 

systems. An evaluation of a technique, 6:20133 (RFP—3189) 
Turbine Blades 

Comparison of upwind and downwind rotor operations of the 
DOE/NASA 100-kW Mod-0 wind turbine, 6:20127 
(DOE/NASA/1028—31) 

NASA Lewis Research Center attempts to procure suitable 
wind turbine rotor blades, 6:20130 (PSAD—81-12) 

WwooD 
Combustion 

Fire safety of wood-burining appliances, Part 1. Volume II. 
State of the art review and fire tests, 6:21125 (NBSIR—80- 
2140) 

Liquefaction 

Bench-scale research in biomass liquefaction in support of the 
Albany, Oregon experimental facility, 6:19987 (PNL-SA— 
9430) 

Research and development activities on direct liquefaction 
technology. Quarterly report. January-March 1981, 6:19984 
(LBL—12537) 

WOOD BURNING APPLIANCES 
Environmental Impacts 

Fire safety of wood-burining appliances, Part 1. Volume II. 
State of the art review and fire tests. 6:21125 (NBSIR—80- 
2140) 

WOOD WASTES 
Acid Hydrolysis 

Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi. Inc.. Vicksburg, Mississippi. 6:19977 
(DOE/RA/50349—T1(Vol.1)) 

Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi. Inc.. Vicksburg. Mississippi. 6:19978 
(DOE/RA/50349—T1(Vol.2)) 

Feasibility study of fuel grade ethanol plant for Alcohol Fuels 
of Mississippi. Inc.. Vicksburg. Mississippi. 6:19979 
(DOE/RA/50349—T1(Vol.3)) 

Resource Potential 

Nation’s unused wood offers vast potential energy and product 

benefits. 6:19980 (EMD—81-6) 
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WORKERS 
See PERSONNEL 
WYOMING 
Coal Deposits 

Geophysical and lithologic logs and coal analyses from test 
holes drilled during 1978 in Campbell and Converse 
Counties, Wyoming, 6:19716 (USGS-OFR—80-851) 

Conglomerates 

Drill-hole data, drill-site geology, and geochemical data from 
the study of Precambrian uraniferous conglomerates of the 
Medicine Bow Mountains and Sierra Madre of southeastern 
Wyoming, 6:19833 (GJBX—139(81)(Vol.2)) 

Geochemical Surveys 

National Uranium Resource Evaluation. Groundwater 
prospecting for sandstone-type uranium deposits: the merits 
of mineral-solution equilibria versus single element tracer 
methods. Final report, 6:19829 (GJBX—129(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Geology 

Drill-hole data, drill-site geology, and geochemical data from 
the study of Precambrian uraniferous conglomerates of the 
Medicine Bow Mountains and Sierra Madre of southeastern 
Wyoming, 6:19833 (GJBX—139(81)(Vol.2)) 

National Uranium Resource Evaluation. Volume 1. Summary 
of the geology and uranium potential of Precambrian 
conglomerates in southeastern Wyoming, 6:19832 (GJBX— 
139(81)) 

Uranium assessment for the Precambrian pebble conglomerates 
in southeastern Wyoming, 6:19834 (GJBX—139(81)(Vol.3)) 

Geophysical Surveys 

Geophysical and lithologic logs and coal analyses from test 
holes drilled during 1978 in Campbell and Converse 
Counties, Wyoming, 6:19716 (USGS-OFR—80-851) 

Stratigraphy 

Upper Cretaceous and Lower Tertiary stratigraphy and natural 
gas potential of the greater Green River Basin of Wyoming, 
6:19783 (DOE/BC/10003—20) 


X 


XENON 
Chemical Reaction Kinetics 
Interpretations of Xel and XeBr bound—free emission spectra 
and reactive quenching of Xe(*P2) atoms by bromine and 
iodine containing molecules, 6:20594 
XENON BROMIDES 
Emission Spectra 
Interpretations of XeI and XeBr bound—free emission spectra 
and reactive quenching of Xe(*P2) atoms by bromine and 
iodine containing molecules, 6:20594 
XENON FLUORIDES 
Adducts 
Synthesis and characterization of graphite-metal fluoride 
intercalation compounds, 6:20583 (LBL—12228) 
Clathrates 
Synthesis and characterization of graphite-metal fluoride 
intercalation compounds, 6:20583 (LBL—12228) 
XENON IODIDES 
Emission Spectra 
Interpretations of Xel and XeBr bound—free emission spectra 
and reactive quenching of Xe(*P2) atoms by bromine and 
iodine containing molecules, 6:20594 
XENON IONS 
Penning Ion Sources 
High-current pulsed ion source for metallic ions, 6:20752 
(LBL—11706) 
X-RAY DIFFRACTION 
Performance 
Flash x-ray, 6:20726 
Technology Assessment 
Flash x-ray, 6:20726 
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X-RAY DIFFRACTOMETERS 
Performance 
X-ray diffraction properties and applications of layered 
synthetic microstructures in the 1 to 10 angstrom region, 
6:21440 (UCRL—84297) 
X-RAY FLUORESCENCE ANALYSIS 
Proposed model for particle-size effects in the x-ray 
fluorescence analysis of heterogeneous powders that includes 
incidence angle and non-random packing effects, 6:20579 
X-RAY RADIOGRAPHY 
Two-frame flash x-radiography system for the study of particle 
beam fusion-target implosions, 6:21433 (SAND—81-0351C) 
Performance 
Flash x-ray, 6:20726 
Pulse Techniques 
PHERMExX: Pulsed High-Energy Radiographic Machine 
Emitting X rays, 6:19922 (LA-UR—81-1269) 
Technology Assessment 
Flash x-ray, 6:20726 
X-Ray Sources 
PHERMEx: Pulsed High-Energy Radiographic Machine 
Emitting X rays, 6:19922 (LA-UR—81-1269) 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
Performance 
PHERMEXxX: Pulsed High-Energy Radiographic Machine 
Emitting X rays, 6:19922 (LA-UR—81-1269) 
X-RAY SPECTROMETERS 
Design 
General considerations for a laboratory EXAFS facility, 
6:20796 
Monochromators 
Evaluation of focusing monochromators for an EXAFS 
spectrometer, 6:20797 
X-RAY SPECTROSCOPY 
Tables 
Sine C settings for x-ray spectrometers, 6:20565 
XYLENES 
Chemical Reaction Kinetics 
Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 3, May 1, 1980-March 31, 1981, 
6:20644 (DOE/ER/06030—T1) 
Consumption Rates 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S56) 
Prices 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S56) 
Production 
Energy/material flows associated with cyclic petrochemicals, 
6:20420 (ANL/CNSV-TM—S6) 
Thermodynamic Properties 
Ideal gas thermodynamic properties of 1,4-dimethylbenzene, 
6:20524 


YANG-MILLS THEORY 
Magnetic Monopoles 
Mirror symmetry and exact multimonopole solutions, 6:21247 
YEASTS 
Mutants 
Brief description of research papers accepted for publication 
during 1980. Annual report, 6:21103 (UR—3490-2010) 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YTTERBIUM 
Activation Analysis 
Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 


YTTRIUM IONS 
Energy-Level Transitions 


Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Lake Champlain 1° x 2° NTMS area New York, Vermont, and 
New Hampshire: data report (abbreviated). National 
Uranium Resource Evaluation program, hydrogeochemical 
and stream sediment reconnaissance, 6:19820 (DPST—81- 
146-2) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
YTTERBIUM 156 
High Spin States 
High spin states in °°Yb (N 
Yrast States 
High spin states in Yb (N 
YTTERBIUM 158 
Energy Levels 
Nuclear data sheets for A 
Energy-Level Transitions 
Nuclear data sheets for A 
YTTRIUM 
Ion Exchange 
Separation chemistry, 6:20575 
Ion Exchange Chromatography 
Separation chemistry, 6:20575 
Solvent Extraction 
Separation chemistry, 6:20575 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
YTTRIUM 89 TARGET 
Neutron Reactions 

Enhanced primary dipole transitions in the **Y(n,g) reaction, 

6:21267 
YTTRIUM 90 
E1-Transitions 

Enhanced primary dipole transitions in the *° Y(n,g) reaction, 

6:21267 
M1-Transitions 
Enhanced primary dipole transitions in the °° Y(n,g) reaction, 
6:21267 
YTTRIUM ALLOYS 

Crystal Structure 

New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Curie Point 

New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Electric Conductivity 

New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Fabrication 

Powder metallurgy for fabrication of wire reinforced advanced 

gas turbine components, 6:20495 

Ferromagnetism 

New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Magnetic Susceptibility 

New look at magnetism in single-crystal Gd-Y alloys, 6:20476 
Specific Heat 

New look at magnetism in single-crystal Gd-Y alloys, 6:20476 

YTTRIUM COMPOUNDS 

Photoacoustic Effect 

Nd* fluorescence quantum-efficiency measurements with 
photoacoustics, 6:20541 

YTTRIUM IONS 
Energy-Level Transitions 

3p® 3d$-3p® 3d transitions in Sr XIII, Y XIV, Zr XV, Nb 
XVI, and Mo XVII, 6:20570 

4s°4p%—4s4p‘ and 4s°4p*—4s"fp?5s transitions in Y VII, Zr 
VIII. Nb IX. and MoX, 6:20478 


86), 6:21272 


86), 6:21272 


158, 6:21275 


158, 6:21275 
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Energy-Level Transitions 


YUGOSLAVIA 
Meteorology 
Outdoor and indoor radon concentrations in air in the territory 
of Slovenia, Yugoslavia, 6:20867 (CONF-780422—(Vol.2)) 
Radiation Monitoring 
Outdoor and indoor radon concentrations in air in the territory 
of Slovenia, Yugoslavia, 6:20867 (CONF-780422—(Vol.2)) 


ZEA MAYS 
See MAIZE 
ZINC 
Activation Analysis 

Albany 1° x 2° NTMS area Connecticut, New Hampshire, 
Massachusetts, New York and Vermont: supplemental data 
report. National Uranium Resource Evaluation program, 
hydrogeochemical and stream sediment reconnaissance, 
6:19819 (DPST—79-146-10S) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
quadrangle, Wyoming, including concentrations of forty-two 
additional elements, 6:19828 (GJBX—126(81)) 

Atmospheric Chemistry 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Catalytic Effects 

Studies of supported metal catalysts. Progress report, 
September 1, 1980-August 31, 1981, 6:20581 
(DOE/ER/10485—T1) 

lon Exchange Chromatography 

Use of the axial filter to measure low distribution coefficients, 

6:20577 
Monitoring 

Chemical composition of atmospheric deposition. Appendix B, 
6:20841 (EML—390(App.)) 

Radionuclides and trace metals in surface air. Appendix C, 
6:20873 (EML—390(App.)) 

Solubility 

Trace metal solubility in aerosols produced by coal 

combustion, 6:20851 
Spectrophotometry 

Hydrogeochemical and stream sediment wide-spaced sample 

basic data release for Texas, 6:19830 (GJBX—131(81)) 
Toxicity 

Plant growth and trace-element uptake on acidic coal refuse 

amended with lime or fly ash, 6:21118 
X-Ray Fluorescence Analysis 

Analysis of solders by x-ray fluorescence spectrometry, 6:20563 

(K—2020) 
ZINC 65 
Removal 

Radioactive and stable trace metals in Narragansett Bay, 

Rhode Island, 6:21010 (CONF-780422—(Vol.1)) 
Trace Amounts 
Radioactive and stable trace metals in Narragansett Bay, 
Rhode Island. 6:21010 (CONF-780422—(Vol.1)) 
ZINC 70 TARGET 
Carbon 12 Reactions 
Band structure in “Kr, 6:21269 
ZINC CHLORIDES 
Catalytic Effects 

Chemistry and catalysis of coal liquefaction catalytic and 
thermal upgrading of coal liquid and hydrogenation of CO 
to produce fuels. Quarterly progress report, July-September 
1980, 6:19643 (DOE/ET/14700—4) 
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ZINC COMPOUNDS 
Nuclear Magnetic Resonance 

Chemistry of trifluoromethyl compounds. I. NMR evidence for 
bis(trifluoromethyl)zinc and methyl(trifluoromethy])zinc, 
6:20616 

ZINC OXIDES 
Catalytic Effects 

Hydrogen and methane synthesis through radiation catalysis. 

Final report, 6:20643 (DOE/ER/04258—T1) 
Sorptive Properties 

Angle resolved photoemission determination of the 

coordination of CO on the ZnO(0001) surface, 6:21191 
ZINC PHOSPHIDE SOLAR CELLS 
Efficiency 

Theoretical models of efficiency for polycrystalline thin film 
solar cells. Final report, September 1, 1979-January 31, 1981, 
6:19972 (DOE/ET/23107—TS) 

Electric Conductivity 

Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 7, October 1- 
December 31, 1980, 6:20002 (SERI/PR—8031-1-T3) 

Electrical Properties 

Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 3, August 1- 
October 30, 1980, 6:19971 (DOE/ET/23107—T4) 

Zn3P2 as an improved semiconductor for photovoltaic solar 
cells. Eighth quarterly report, June 1, 1980-August 31, 1980, 
6:20004 (SERI/PR—8062-1-T7) 

Fabrication 

ZngP2 as an improved semiconductor for photovoltaic solar 
cells. Seventh quarterly report, March 1, 1980-May 31, 1980, 
6:20003 (SERI/PR—8062-1-T6) 

Hall Effect 

Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 7, October 1- 
December 31, 1980, 6:20002 (SERI/PR—8031-1-T3) 

Parametric Analysis 

Theoretical models of efficiency for polycrystalline thin film 
solar cells. Final report, September 1, 1979-January 31, 1981, 
6:19972 (DOE/ET/23107—TS) 

Performance Testing 

Zn3P2 as an improved semiconductor for photovoltaic solar 
cells. Seventh quarterly report, March 1, 1980-May 31, 1980, 
6:20003 (SERI/PR—8062-1-T6) 

Spectral Response 

Theoretical models of efficiency for polycrystalline thin film 
solar cells. Quarterly progress report No. 3, August 1- 
October 30, 1980, 6:19971 (DOE/ET/23107—T4) 

ZINC PHOSPHIDES 
Electric Conductivity 

Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 7, October 1- 
December 31, 1980, 6:20002 (SERI/PR—8031-1-T3) 

Hall Effect 

Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 7, October 1- 
December 31, 1980, 6:20002 (SERI/PR—8031-1-T3) 

ZINC SULFIDES 
Crystal Structure 

Cadmium sulfide/copper sulfide heterojunction cell research: 
critical studies in materials and durability. Quarterly progress 
report, September 1-November 30, 1980, 6:20012 
(SERI/PR—8310-1-T4) 

ZINC-CHLORINE BATTERIES 
Marketing Research 

Battery storage on the customer side of the meter assessment. 

Final report, 6:20395 (BMI—2078) 
Technology Assessment 

Battery storage on the customer side of the meter assessment. 

Final report. 6:20395 (BMI—2078) 
ZIRCALOY 
Fabrication 

Development and control of the process for the manufacture 
of zircaloy-4 tubing for LWBR fuel rods, 6:20214 (WAPD- 
TM—1289) 





213S / ERA Vol. 6, No. 14 


ZIRCALOY 4 
Protective Coatings 
Aluminum-zircaloy galvanic couple in reactor water., 6:20225 
ZIRCONIUM 
Solvent Extraction 
Interpretation of the extraction mechanism of the Purex and 
Thorex processes from kinetics data, 6:19841 (CONF- 
810520—2) 
Spectrophotometry 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
Spectroscopy 
Hydrogeochemical and stream sediment wide-spaced sample 
basic data release for Texas, 6:19830 (GJBX—131(81)) 
X-Ray Fluorescence Analysis 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:19821 
(GJBX—105(81)) 
ZIRCONIUM ALLOYS 
Phase Transformations 
Investigation of a—w transformation in the Zr-Hf system to 42 
GPa, 6:20480 
ZIRCONIUM CHLORIDES 
Binding Energy 
Valence photoelectron emission spectra of four reduced 
zirconium chlorides and inferences regarding their metal- 
metal bonding, 6:20599 
Valence 
Valence photoelectron emission spectra of four reduced 
zirconium chlorides and inferences regarding their metai- 
metal bonding, 6:20599 
ZIRCONIUM IONS 
Energy-Level Transitions 
3p® 3d8-3p® 3d° transitions in Sr XIII, Y XIV, Zr XV, Nb 
XVI, and Mo XVII, 6:20570 


4s*4p*—4s4p‘ and 4s*4p*—4s?fp?5s transitions in Y VII, Zr 
VIII, Nb IX, and MoX, 6:20478 
ZOOPLANKTON 


See also PROTOZOA 
Metabolism 
Vertical oceanic transport of alpha-radioactive nuclides by 
zooplankton fecal pellets, 6:21009 (CONF-780422—(Vol.1)) 
Population Dynamics 
Determination of production biology of cladocera in a 
reservoir receiving hyperthermal effluents from a nuclear 
production reactor (Par Pond), 6:21110 (DOE/OR/00033— 
T4) 
Productivity 
Determination of production biology of cladocera in a 
reservoir receiving hyperthermal effluents from a nuclear 


production reactor (Par Pond), 6:21110 (DOE/OR/00033— 
T4) 
Radionuclide Kinetics 
Vertical oceanic transport of alpha-radioactive nuclides by 
zooplankton fecal pellets, 6:21009 (CONF-780422—(Vol.1)) 
Sampling . 
Simplified zooplankton-net cod-end, 6:20998 (LBL—11594) 
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AC01-79RG10075 


Abstract No. 


Report No. 


Exxon Research and Engineering Co., 
Florham Park, NJ (USA) 
6:19629 DOE/ET/10069—T1(Vol.2) 
6:19630 DOE/ET/10069—T1(Vol.3) 
6:19631 DOE/ET/10069—T4 
Battelle Pacific Northwest Labs., Richland, 
WA (USA) 
6:20128 DOE/RL/01830—TS 
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(USA) 
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6:20456 DOE/CS/40079—T1 
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Div. 
6:19634 DOE/ET/10280—T2 
Woodward Associates, Inc., San Diego, CA 
(USA) 
6:19718 DOE/ET/12221—TI(Vol.1) 
6:19719 DOE/ET/12221—T1(Vol.2) 
Illinois Coal Gasification Group, Chicago 
(USA) 
6:19641 DOE/ET/13031—T3 
Oak Ridge National Lab., TN (USA) 
6:20319 DOE/EP—0005 
Rockwell International Corp., Canoga Park, 
CA (USA). Energy Systems Group 
6:19636 DOE/ET/10328—30 
Bergbau-Forschung G.m.b.H., Essen 
(Germany, F.R.) 
6:19721 DOE/ET/13337—T1 
Oak Ridge National Lab., TN (USA) 
6:20319 DOE/EP—0005 
Gulf Research and Development Co., 
Pittsburgh, PA (USA) 
6:20450 DOE/CE/50022—1 
Delaware Univ., Newark (USA). Inst. 
Energy Conversion 
6:19969 DOE/ET/23107—T2 
6:19970 DOE/ET/23107—T3 
6:19971 DOE/ET/23107—T4 
6:19972 DOE/ET/23107—TS5 
Energy and Environmental Analysis, Inc., 
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6:20418 DOE/CE/70032—1 
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6:20440 DOE/RG/10075—T2 


Contract No. 
AC01-80CS 10093 


AC01-80CS50226 


AC01-80ER10192 


AC01-80ET15602 


AC01-80ET15611 


AC01-80ET17093 


AC02-76CH00016 


AC02-76ER00535 


AC02-76ER03069 


AC02-76ER03326 


AC02-76ET11292 


AC02-76ET11305 


AC02-76ET 12063 


AC02-76ET20279 
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(USA) 
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Wilson-Hill Associates, Inc., Washington, 
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Dynamics Technology, Inc., Torrance, CA 
(USA) 
6:20123 DOE/ER/10192—T1 
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MN (USA) 
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Stanford Univ., CA (USA). Dept. of 
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80-21 6:20737 NTIS, PC A03/MF AOI 
ANL-CEN-RSD- 
80-4 6:20503 NTIS, PC A05/MF AOI 
ANL/CNSV- 
6:20417 NTIS, PC A04/MF AOI 


20 
ANL/CNSV-TM- 
56 


6:20420 NTIS, PC A07/MF AOl1 
57 6:20421 NTIS, PC A06/MF AOl 
ANL/EES-TM- 
126 6:21464 NTIS, PC A10/MF AOl 
131 6:20086 NTIS, PC A03/MF AOl 
132 6:20818 NTIS, PC A03/MF AOl 
ANL/ES- 
102 6:20271 NTIS, PC A07/MF AOl 
111 6:21124 NTIS, PC A04/MF AOl1 
115(Vol.1) 6:21000 NTIS, PC A07/MF AOl1 
ANL/FPP/TM- 
140 6:21398 NTIS, PC A02/MF AOl1 
ANL/LRP- 
9 6:19707 NTIS, PC A04/MF AOl 
ANL/MHD- 
80-12 6:20358 NTIS, PC A04/MF AOI 
ANL/OEPM- 
80-12 6:20444 NTIS, PC A05/MF AOl 
80-13 6:20445 NTIS, PC All/MF AOl 
80-14 6:20446 NTIS, PC A06/MF AO! 
80-15 6:20447 NTIS, PC A07/MF AOl1 
80-16 6:20448 NTIS, PC A04/MF AOl 
ANL/OTEC-TM- 
3 6:20034 NTIS, PC A03/MF AOl1 
ANL/PAG- 
4 6:19766 NTIS, PC A05/MF AOl 
5 6:19807 NTIS, PC A03/MF AOl 
ASCOT- 
80-9 6:20826 See UCID-18874 
ASTM-STP- 
688 6:19779 $15.00 
BDX- 
613-2340 
613-2483 
613-2567 
613-2580 
613-2583 
613-2591 
613-2600 
613-2602 
613-2618 


6:20785 NTIS, PC A02/MF AOI 
6:20671 NTIS, PC A04/MF AOl 
6:20672 NTIS, PC A03/MF AOl 
6:20673 NTIS, PC A02/MF AOl1 
6:20727 NTIS, PC A03/MF AOl 
6:20798 NTIS, PC A02/MF AOl1 
6:20674 NTIS, PC A06/MF AOl 
6:20828 NTIS, PC A02/MF AOl1 
6:20675 NTIS, PC A02/MF AO1 


6:20922 See DOE/GJ/01664-T2 


6:20395 NTIS, PC Al6/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl1 
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6:20819 
6:21230 
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29324 
29341 
29350 
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29359 
29385 
29405 
29414 
29457 
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51301 
$1342 
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1197-12 
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383 

CONF-771286- 


CONF-780422- 


(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Voi.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 
(Vol.1) 


Abstract No. 
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6:20829 
6:20830 
6:20762 
6:20218 
6:20526 
6:21112 
6:20742 
6:20094 
6:21062 
6:21246 
6:20396 
6:20296 
6:20933 
6:19627 
6:20422 


6:20384 
6:20385 


6:20222 


Availability 

NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 


See DOE/ET/11305-T4 
See DOE/ET/11305-T6 


See DOE/ET/34010-2 


(ASTM symposium on jet fuel flash point 
reduction, Dallas, TX, USA, 3-8 Dec 1977) 


6:19779 


(Conference on natural radiation environment III, 


$15.00 


Houston, TX, USA, 23-28 Apr 1978) 


6:20764 
6:20820 
6:20821 
6:20822 
6:20823 
6:20824 
6:20825 
6:20852 
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6:20855 
6:20856 
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NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF A0Ol1 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO] 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AOl1 
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NTIS, PC A99/MF AOI 
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NTIS, PC A99/MF AO1 
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NTIS, PC A99/MF A0O1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AOl1 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AO1 





CONF-780422- ERA Vol. 6, No. 14 / 224R 


Report No. Abstract No. Availability Report No. Abstract No. Availability 


(Vol.1) 6:21011 NTIS, PC A99/MF AO1 CONF-7906208- (2. EPRI symposium on electric utility load 
(Vol.1) 6:21012 NTIS, PC A99/MF AO1 forecasting, Denver, CO, USA, Jun 1979) 
(Vol.1) 6:21013 NTIS, PC A99/MF A0Ol1 6:20304 See EPRI-EA-1729-SR 
(Vol.1) 6:21014 NTIS, PC A99/MF A0Oi 6:20328 See EPRI-EA-1729-SR 
(Vol.1) 6:21077 NTIS, PC A99/MF AOI 6:20329 See EPR!-EA-1729-SR 
(Vol.1) 6:21078 NTIS, PC A99/MF AOl 6:20330 See EPRI-EA-1729-SR 
(Vol.1) 6:21079 NTIS, PC A99/MF AOl1 6:20331 See EPRI-EA-1729-SR 
(Vol.1) 6:21080 NTIS, PC A99/MF AO1 6:20332 See EPRI-EA-1729-SR 
(Vol.1) 6:21081 NTIS, PC A99/MF AOl1 6:20333 See EPRI-EA-1729-SR 
(Vol.2) 6:19708 NTIS, PC A99/MF AOI 6:20334 See EPRI-EA-1729-SR 
(Vol.2) 6:20765 NTIS, PC A99/MF AOl1 6:20335 See EPRI-EA-1729-SR 
(Vol.2) 6:20766 NTIS, PC A99/MF AOl1 6:20336 See EPRI-EA-1729-SR 
(Vol.2) 6:20767 NTIS, PC A99/MF AOl1 6:20337 See EPRI-EA-1729-SR 
(Vol.2) 6:20768 NTIS, PC A99/MF AOl1 6:20338 See EPRI-EA-1729-SR 
(Vol.2) 6:20769 NTIS, PC A99/MF A0Ol 6:20339 See EPRI-EA-1729-SR 
(Vol.2) 6:20770 NTIS, PC A99/MF AOl1 6:20340 See EPRI-EA-1729-SR 
(Vol.2) 6:20771 NTIS, PC A99/MF AOl 6:20341 See EPRI-EA-1729-SR 
(Vol.2) 6:20772 NTIS, PC A99/MF AOl1 6:20342 See EPRI-EA-1729-SR 
(Vol.2) 6:20773 NTIS, PC A99/MF AOl1 6:20343 See EPRI-EA-1729-SR 
(Vol.2) 6:20774 NTIS, PC A99/MF AO1 CONF-7906211- (National powder metallurgy conference, 
(Vol.2) 6:20775 NTIS, PC A99/MF AO Cincinnati, OH, USA, 4-6 Jun 1979) 
(Vol.2) 6:20776 NTIS, PC A99/MF AOI (Vols. land2) 6:20434 Prog. Powder Metall., 34-35: 7- 
(Vol.2) 6:20777 NTIS, PC A99/MF AOl1 19(1980) 


(Vol.2) 6:20778 NTIS, PC A99/MF AOl1 (Vols. land2) 6:20435 nati : 
: 3 2 ig. Powder Metall., 34-35: 21- 
(Vol.2) 6:20779 NTIS, PC A99/MF AO1 30(1980) 


ey peg eae ae ae ae ae (Vols. land2) 6:20436 Prog. Powder Metall., 34-35: 31- 
i : , 62(1980) 
(Vol.2) 6:20866 NTIS, PC A99/MF AO! Cintette iin rn 


eg ae aa 3 pected = (Vols. land2) 6:20500 Prog. Powder Metall., 34-35: 431- 
439(1980) 


ae por aan 3 pred yer CONF-790748- (Conference on peak load pricing and thermal 
; : r energy storage, Chicago, IL, USA, 15-17 Jul 1979) 


(Vol.2) 6:20913 NTIS, PC A99/MF AOl1 6:20275 NTIS. PC AO&/MF AO! 


Vol. ¢ 4 . 9 01 > a 
toate yt mtn os priced pre CONF-7908121- (Workshop on program options in intermediate- 


(Vol.2) 6:20916 NTIS, PC A99/MF AOI energy physics, Los Alamos, NM, USA, 20-31 Aug 
(Vol.2) 6:20917 NTIS, PC A99/MF AOI 1979) 
(Vol.2) 6:20918 NTIS, PC A99/MF AO! (Summ) 6:21212 See LA-8335-C(Vol.1) 
(Vol.2) 6:20919 NTIS, PC A99/MF AOI CONF-790905- (American Society for Quality Control conference, 
(Vol.2) 6:20920 NTIS, PC A99/MF AOl1 Las Vegas, NV, USA, 24-26 Sep 1979) 
(Vol.2) 6:20921 NTIS, PC A99/MF AO] 6:20670 $15.00 
(Vol.2) 6:21015 NTIS, PC A99/MF AOI CONF-7909206- (WISAP release scenario analysis workshop, 
(Vol.2) 6:21016 NTIS, PC A99/MF AO1 Seattle, WA, USA, 13-15 Sep 1979) 
(Vol.2) 6:21017 NTIS, PC A99/MF AOI 6:19877 See PNL-SA-8257 
(Vol.2) 6:21082 NTIS, PC A99/MF AO} 6:19878 See PNL-SA-8257 
(Vol.2) 6:21083 NTIS, PC A99/MF AOI 6:19879 See PNL-SA-8257 
(Vol.2) 6:21084 NTIS, PC A99/MF AOI 6:19880 See PNL-SA-8257 
(Vol.2) 6:21085 NTIS, PC A99/MF AO1 6:19881 See PNL-SA-8257 
(Vol.2) 6:21086 NTIS, PC A99/MF AOI 6:19882 See PNL-SA-8257 
(Vol.2) 6:21087 NTIS, PC A99/MF AOI 6:19906 See PNL-SA-8257 
(Vol.2) 6:21088 NTIS, PC A99/MF AOl1 6:19907 See PNL-SA-8257 
(Vol.2) 6:21089 NTIS, PC A99/MF AOI CONF-791015- (3. annual practical conference on communication, 
(Vol.2) 6:21090 NTIS, PC A99/MF AO1 Gatlinburg, TN, USA, 19-20 Oct 1979) 
(Vol.2) 6:21091 NTIS, PC A99/MF AOl 6:21484 NTIS, PC A07/MF AOI 
(Vol.2) 6:21092 NTIS, PC A99/MF AOl CONF-7910117- (Coal conference and EXPO V, Louisville, KY, 
(Vol.2) 6:21093 NTIS, PC A99/MF AOI USA, 23-25 Oct 1979) 
(Vol.2) 6:21094 NTIS, PC A99/MF AOI (Vol.3) 6:19733 New York, NY; McGraw-Hill, 
(Vol.2) 6:21095 NTIS, PC A99/MF AOI Inc. (1979). 
(Vol.2) 6:21096 NTIS, PC A99/MF AOl (Vol.4) 6:19724 New York, NY; McGraw-Hill, 
(Vol.2) 6:21097 NTIS, PC A99/MF AOl Inc. (1979). 
(Vol.2) 6:21098 NTIS, PC A99/MF AOI CONF-7910141- (2. symposium on environmental concerns in rights 
CONF-7804185- (National powder metallurgy conference, Los of way management, Ann Arbor, MI, USA, 16-18 
Angeles, CA, USA, 24-26 Apr 1978) Oct 1979) 
(Vols. land2) 6:20434 Prog. Powder Metall., 34-35: 7- 6:20181 See EPRI-WS-78-141 
19(1980) 6:20182 See EPRI-WS-78-141 
(Vols. land2) 6:20435 Prog. Powder Metall., 34-35: 21- 6:20935 See EPRI-WS-78-141 
30( 1980) 6:20936 See EPRI-WS-78-141 
(Vols. land2) 6:20436 Prog. Powder Metall., 34-35: 31- 6:20937 See EPRI-WS-78-141 
62(1980) 6:20938 See EPRI-WS-78-141 
(Vols. land2) 6:20499 $56.00 6:20939 See EPRI-WS-78-141 
(Vols. land2) 6:20500 Prog. Powder Metall., 34-35: 431- 6:20940 See EPRI-WS-78-141 
439(1980) 6:20941 See EPRI-WS-78-141 
CONF-781281- (Textile industry technology symposium, 6:20942 See EPRI-WS-78-141 
Williamsburg, VA, USA, 5-8 Dec 1978) 6:20943 See EPRI-WS-78-141 
1 6:20837 Wilmington, DE; Du Pont de 6:20944 See EPRI-WS-78-141 
Nemours (E.I.) and Company 6:20945 See EPRI-WS-78-141 
(1978). 6:20946 See EPRI-WS-78-141 
CONF-790458- (Symposium on environmental and climatic impact 6:20947 See EPRI-WS-78-141 
of coal utilization, Williamsburg, VA, USA, 17-19 6:20948 See EPRI-WS-78-141 
Apr 1979) 6:20949 See EPRI-WS-78-141 
6:20848 New York, NY; Academic Press, 6:20950 See EPRI-WS-78-141 
Inc. (1980). 6:20951 See EPRI-WS-78-141 
CONF-7904167- (5. annual conference on coal production and 6:20952 See EPRI-WS-78-141 
transportation, San Francisco, CA, USA, 11-12 6:20953 See EPRI-WS-78-141 
Apr 1979) 6:29954 See EPRI-WS-78-141 
6:19732 San Francisco, CA; PLM, Inc. 6:20955 See EPRI-WS-78-141 
(1979). 6:20956 See EPRI-WS-78-141 
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6:20957 See EPRI-WS-78-141 

6:20958 See EPRI-WS-78-141 

6:20959 See EPRI-WS-78-141 

6:20960 See EPRI-WS-78-141 

6:20961 See EPRI-WS-78-141 

6:20962 See EPRI-WS-78-141 

6:20963 See EPRI-WS-78-141 

6:20964 See EPRI-WS-78-141 

6:20965 See EPRI-WS-78-141 

6:20966 See EPRI-WS-78-141 

6:20967 See EPRI-WS-78-141 

6:20968 See EPRI-WS-78-141 

6:20969 See EPRI-WS-78-141 

6:20970 See EPRI-WS-78-141 

6:20971 See EPRI-WS-78-141 

6:20972 See EPRI-WS-78-141 

6:20973 See EPRI-WS-78-141 

6:20974 See EPRI-WS-78-141 

6:20975 See EPRI-WS-78-141 

6:20976 See EPRI-WS-78-141 

6:20977 See EPRI-WS-78-141 

6:20978 See EPRI-WS-78-141 

6:20979 See EPRI-WS-78-141 

6:20980 See EPRI-WS-78-141 

6:20981 See EPRI-WS-78-141 

6:20982 See EPRI-WS-78-141 

6:20983 See EPRI-WS-78-141 

6:20984 See EPRI-WS-78-141 

6:20985 See EPRI-WS-78-141 

6:20986 See EPRI-WS-78-141 

6:20987 See EPRI-WS-78-141 

6:20988 See EPRI-WS-78-141 

6:20989 See EPRI-WS-78-141 

6:20990 See EPRI-WS-78-141 

6:20991 See EPRI-WS-78-141 

6:20992 See EPRI-WS-78-141 

6:20993 See EPRI-WS-78-141 

6:21024 See EPRI-WS-78-141 

6:21025 See EPRI-WS-78-141 

6:21026 See EPRI-WS-78-141 

6:21027 See EPRI-WS-78-141 

6:21028 See EPRI-WS-78-141 

6:21029 See EPRI-WS-78-141 

6:21030 See EPRI-WS-78-141 

6:21032 See EPRI-WS-78-141 

(Symposium on inspection of equipment, industrial 

safety and firefighting in refineries and 

petrochemical plants, Algiers, Algeria, 22-24 Oct 

1979) 

6:19768 Safat, Kuwait; Organization of 
Arab Petroleum Exporting 
Countries (1980). 

(Joint conference on measurements and standards 

for recycled oil/systems performance and 

durability, Gaithersburg, MD, USA, 23-26 Oct 

1979) 

6:19772 See NBS-SP-584 

6:19773 Natl. Bur. Stand. (U.S.), Spec. 
Publ., No. 584, 55-67(Nov 1980) 

6:19774 Natl. Bur. Stand. (U.S.), Spec. 
Publ., No. 584, 221-225(Nov 1980) 

(NATO advanced study institute on stratospheric 

ozone, Aldeia das Acoteias, Portugal, 1-13 Oct 

1979) 

6:20827 See UCRL-83709 

(8. symposium on engineering problems of fusion 

research, San Francisco, CA, USA, 13-16 Nov 

1979) 

6:21438 See UCRL-83597 

(5. workshop on laser interaction, Rochester, NY, 

USA, 5-9 Nov 1979) 

6:21437 See UCRL-83522(Rev.1) 

(1. InterAmerican conference on renewable sources 

of energy, New Orleans, LA, USA, 25-29 Nov 

1979) 

6:20355 New Orleans, LA; First 
InterAmerican Conference on 
Renewable Sources of Energy 
(1980). 

(Facility decontamination technology workshop, 

Hershey, PA, USA, 27-29 Nov 1979) 

6:19844 See GEND-002 

6:19845 See GEND-002 

6:19846 See GEND-002 

6:20192 See GEND-002 

6:20193 See GEND-002 
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6:20681 See GEND-002 

6:20682 See GEND-002 
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USA, 13-14 Nov 1979) 

6:20489 $27.00 

(Symposium of health effects of diesel engine 

emission, Cincinnati, OH, USA, 3-5 Dec 1979) 
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(Potential environmental consequence of ocean 

thermal energy conversion conference, Upton, NY, 
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No. 3, 182-187(1980) 

6:21456 Atomkernenerg./Kerntech., 36: 
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NTIS, PC A02/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF A01 


NTIS, PC A15/MF A0O1 
NTIS, PC A23/MF AOl 


NTIS, PC A04/MF AOI 
NTIS, PC A84/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AO01 
NTIS, PC Al1/MF A0Ol1 
NTIS, PC A03/MF A0Ol 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF AO] 
NTIS, PC A03/MF A0O1 
NTIS, PC A07/MF AOl 
NTIS, PC A03/MF AOI 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF A0O1 
NTIS, PC A06/MF AOI 
NTIS, PC Al7/MF AOl 
NTIS, PC A06/MF AO1 
NTIS, PC A06/MF AO1 


NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AO1 


NTIS, PC A06/MF AOl1 
NTIS, PC A04/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC All/MF AO] 
NTIS, PC A03/MF AO1 


NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A03/MF AOl 


NTIS, PC A18/MF AOl 
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NTIS, PC A10/MF AOl1 
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NTIS, PC A06/MF AOl1 
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NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 


NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl 
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Availability 


NTIS, PC A10/MF AOl1 
NTIS, PC A06/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A04/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A09/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A09/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
See DOE/SF/01964-T1 

NTIS, PC A06/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A07/MF AO1 


NTIS, PC A09/MF AO1 
NTIS, PC A06/MF AOl1 


NTIS, PC A99/MF AOI 
NTIS, PC A99/MF AO1 
NTIS, PC A08/MF AOl 
NTIS, PC A99/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A09/MF AOl 
NTIS, PC A08/MF AOl1 
NTIS, PC A02/MF AOl 


NTIS, PC Al3/MF AOl 


NTIS, PC A0S5/MF A0O1 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 


NTIS PC E02/MF, $3.50 
NTIS PC E02/MF, $3.50 


NTIS, PC A03/MF AOl1 
NTIS, PC AOS/MF AO1 


NTIS, PC A0S/MF AOl 
NTIS, PC A0OS/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A0S/MF AOl1 
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Santa Fe, NM; New Mexico 
Energy Research and 
Development Program (1981). 
See NP-1902720 
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Gaithersburg, MD 


NTIS, PC A19/MF AOl 





233R / ERA Vol. 6, No. 14 


Report No. Abstract No. Availability Report No. Abstract No. Availability 


390(App.) 6:20841 NTIS, PC A19/MF AO1 78-141 6:20950 NTIS, PC A99/MF AOI 
390(App.) 6:20872 NTIS, PC A19/MF AO1 78-141 6:20951 NTIS, PC A99/MF AOI 
390(App.) 6:20873 NTIS, PC A19/MF AO1 78-141 6:20952 NTIS, PC A99/MF AOI 
co” 6:20923 NTIS, PC A19/MF AOI 78-141 6:20953 NTIS, PC A99/MF AOI 
78-141 6: 
1079 6:19910 NTIS, PC A03/MF AO1 78-141 2008s NTIS PC AS9/MP AOI 
1081 6:19843 NTIS, PC A0S/MF A01 78-141 6:20956 NTIS, PC A99/MF AOI 
1083 6:21101 NTIS, PC A02/MF AOI 78-141 620987 
1084 6:19860 NTIS, PC A03/MF AOI a ee ae 
EPA. 7 74 62009 «NTIS, PC A99/MF AOI 
: : S, PC A99/MF AOI 
1778 6:20143 NTIS, PC A0S/MF AOl to — Wie FC Aes ae 
1779 6:19672 NTIS, PC A07/MF AO1 bere pen nnn = pron — 
7 H 6 : 5 
eres cs. 6:19673 NEES, PC AlL/MP AGt 78-141 6:20964 NTIS, PC A99/MF AOl 
1537 6:20144 NTIS, PC All/MF AOl 78-141 6:20965 NTIS, PC A99/MF AO! 
1765 6:20159 NTIS, PC A08/MF AO! 78-141 6:20966 NTIS, PC A99/MF AOl 
1768 6:19730 NTIS, PC Al0/MF AOI 78-141 6:20967 NTIS, PC A99/MF AOI 
1776 6:20145 NTIS, PC A10/MF AOI 78-141 6:20968 NTIS, PC A99/MF AOI 
1780 6:19731 NTIS, PC A0S/MF AO! 78-141 6:20970 NTIS, PC A99/MF AO1 
1796 6:20147 NTIS, PC A10/MF AOI 78-141 6:20971 NTIS, PC A99/MF AOI 
1801-SY 6:20148 NTIS, PC A03/MF AOI 78-141 6:20972 NTIS, PC A99/MF AOI 
1802 6:19932 NTIS, PC A04/MF AO1 78-141 6:20973 NTIS, PC A99/MF A0Ol1 
1808 6:20149 NTIS, PC A0S/MF AO1 78-141 6:20974 NTIS, PC A99/MF AOl1 
1811 6:20150 NTIS, PC A07/MF AOI 78-141 6:20975 NTIS, PC A99/MF AOI 
- ae 6:20151 NTIS, PC A0S/MF AO1 78-141 6:20976 NTIS, PC A99/MF AOI 
-EA- 78-141 6:20977 NTIS, PC A99/MF AOI 
1729-SR 6:20304 NTIS, PC A16/MF AO1 78-141 6:20978 NTIS, PC A99/MF AOI 
1729-SR 6:20328 NTIS, PC Al6/MF AOI 78-141 6:20979 NTIS, PC A99/MF AO! 
1729-SR 6:20329 NTIS, PC Al6/MF AO1 78-141 6:20980 NTIS, PC A99/MF AOI 
1729-SR 6:20330 NTIS, PC A1l6/MF AO1 78-141 6:20981 NTIS, PC A99/MF AO1 
1729-SR 6:20331 NTIS, PC A16/MF A0Ol 78-141 6:20982 NTIS, PC A99/MF AOI 
1729-SR 6:20332 NTIS, PC A16/MF A0Ol1 78-141 6:20983 NTIS, PC A99/MF AOI 
1729-SR 6:20333 NTIS, PC Al6/MF AOl 78-141 6:20984 NTIS. PC A99/MF AOI 
1729-SR 6:20334 NTIS, PC Al6/MF A0Ol1 78-141 6:20985 NTIS. PC A99/MF AOI 
1729-SR 6:20335 NTIS, PC Al6/MF AOI 78-141 6:20986 NTIS. PC A99/MF AOI 
1729-SR 6:20336 NTIS, PC A16/MF AOl1 78-141 6:20987 NTIS. PC A99/MF AOl 
1729-SR 6:20337 NTIS, PC Al6/MF AO1 ‘ ‘ 
1729-SR 6:20338 NTIS, PC Al6/MF AO1 — — Se ae cane ae 
, 78-141 6:20989 NTIS, PC A99/MF AO1 


1729-SR 6:20339 NTIS, PC Al6/MF AOI aan pce cua es Sanaa 

1729-SR 6:20340 NTIS, PC Al6/MF AOI 

1729-SR 6:20341 NTIS, PC Al6/MF AOI 7-141 20991 NTIS, PC A99/0F A0l 
78-141 6:20992 NTIS, PC A99/MF AOI 


1729-SR 6:20342 NTIS, PC Al6/MF AOl1 
1729-SR 6:20343 NTIS, PC Al6/MF AO1 
1788 6:20842 NTIS, PC A07/MF AOl1 
1788-SY 6:20843 NTIS, PC A03/MF AO1 
1809 6:21123 NTIS, PC A04/MF AOl1 


1821-SY 6:20344 NTIS, PC A04/MF AOI 78-141 
1825 6:21001 NTIS, PC A0S/MF AOI 78-141 6:21028 NTIS, PC A99/MF AOI 


1909 6:20844 NTIS, PC All/MF AOl 78-141 6:21029 NTIS, PC A99/MF AOl1 
1912 6:20845 NTIS, PC A09/MF AO1 78-141 6:21030 NTIS, PC A99/MF AO1 
EPRI-EL- 78-141 6:21032 NTIS, PC A99/MF AOl1 


1755 6:20172 NTIS, PC A08/MF AOI FE- 
1774(Vol.1) 6:20173 NTIS, PC A08/MF AOI 1726-50A 6:20152 NTIS, PC A04/MF AOI 


1774(Vol.2) 6:20174 NTIS, PC A05/MF AOI 1726-53A 6:20138 See DOE/ET/10417-T1 
1774(Vol.3) 6:20175 NTIS, PC A03/MF AO1 1726-54A 6:20139 See DOE/ET/10417-T2 


1774(Vol.4) 6:20176 NTIS, PC AO7/MF AOl1 2012/ Q/ 81/ 01 6:19641 See DOE/ET/13031-T3 

1797 6:20177 NTIS, PC A1l4/MF AO1 2340-10 6:19696 NTIS, PC A03/MF AO1 

1813 6:20178 NTIS, PC A06/MF AO1 2340-11 6:19674 NTIS, PC A03/MF AO1 

1816 6:20179 NTIS, PC A06/MF AO1 2340-12 6:19638 See DOE/ET/10623-T1 

1817 6:20180 NTIS, PC A10/MF AOl 2355-45(Rev.N/ C) 6:19640 See DOE/ET/10669-TS 
EPRI-EM- 2355-46(Rev.N/ C) 6:19639 See DOE/ET/10669-T4 

1748 6:20279 NTIS, PC A1l6/MF AOI 2357-29 6:20135 See DOE/ET/10377-T2 

1799 6:20280 NTIS, PC A06/MF AO1 2368-8 6:19698 See DOE/ET/10526-T1 
EPRI-NP- 2469-69 6:19929 See DOE/ET/10283-T3 

1791 6:20224 NTIS, PC A04/MF AO1 2778-42 6:19635 See DOE/ET/10324-T7 
EPRI-WS- 2893-57 6:19631 See DOE/ET/10069-T4 

78-141 6:20181 NTIS, PC A99/MF AOl1 2893-61(Vol.2) 6:19629 See DOE/ET/10069-T1(Vol.2) 

78-141 6:20182 NTIS, PC A99/MF AO1 2893-61(Vol.3) 6:19630 See DOE/ET/10069-T1(Vol.3) 

78-141 6:20935 NTIS, PC A99/MF AOI 5490-14 6:19705 NTIS, PC A02/MF AOI 

78-141 6:20936 NTIS, PC A99/MF AOI FE-MIT- 

78-141 6:20937 NTIS, PC A99/MF AOl 2295T27-9 6:19675 NTIS, PC A08/MF AOI 

78-141 6:20938 NTIS, PC A99/MF AOI FERC- 

78-141 6:20939 NTIS, PC A99/MF AO1 0081 6:19937 NTIS, PC A02/MF AOl 

78-141 6:20940 NTIS, PC A99/MF AO1 FERC/EIS- 

78-141 6:20941 NTIS, PC A99/MF AOl1 0019D 6:20162 Information Resources Press, 2100 

78-141 6:20942 NTIS, PC A99/MF A0O1 M Street, NW, Suite 316, 

78-141 6:20943 NTIS, PC A99/MF AO1 Washington, DC. (MF or HC) 

78-141 6:20944 NTIS, PC A99/MF AO1 Order No. 80-0678 

78-141 6:20945 NTIS, PC A99/MF AO1 

78-141 6:20946 NTIS, PC A99/MF A0Ol Information Resources Press, 2100 

78-141 6:20947 NTIS, PC A99/MF AO1 M Street, NW, Suite 316, 

78-141 6:20948 NTIS, PC A99/MF AOl Washington, DC. (MF or HC) 

78-141 6:20949 NTIS, PC A99/MF AOI Order No. 79-1033 


78-141 6:20993 NTIS, PC A99/MF AOl1 
78-141 6:21024 NTIS, PC A99/MF AO1 
78-141 6:21025 NTIS, PC A99/MF AO1 
78-141 6:21026 NTIS, PC A99/MF AOl1 
6:21027 NTIS, PC A99/MF A0O1 
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79-27 6:19710 


Report No. 


Report No. 


Information Resources Press, 2100 HN- 

M Street, NW, Suite 316, 00020-1094 6:20111 
Washington, DC. (MF or HC) ICTIS/RES- 

Order No. 79-1032 01 6:19624 
6:19776 Information Resources Press, 2100 


NTIS, PC A02/MF AOl1 


London, England; IEA Coal 
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GJBX- 
4(81) 
105(81) 
118(81) 
119(81) 
121(81) 
122((81) 
123(81) 
124(81) 
126(81) 
129(81) 
131(81) 
134(81) 
139(81) 
139(81) (Vol.2) 
139(81) (Vol.3) 


6:20142 


6:20204 
6:21404 
6:21405 
6:20205 


6:19844 
6:19845 
6:19846 
6:20192 
6:20193 
6:20198 
6:20244 
6:20245 
6:20246 
6:20247 
6:20248 
6:20249 
6:20250 
6:20251 
6:20252 
6:20253 
6:20254 
6:20255 
6:20256 
6:20257 
6:20258 
6:20680 
6:2068 1 
6:20682 
6:20228 
6:20199 


6:20527 
6:20511 


6:19818 
6:19821 
6:19822 
6:19823 
6:19824 
6:19825 
6:19826 
6:19827 
6:19828 
6:19829 
6:19830 
6:19831 
6:19832 
6:19833 
6:19834 
6:19835 


6:19829 
6:19836 
6:20140 
6:20208 


6:20461 
6:20209 
6:20210 
6:19861 
6:20211 
6:20233 
6:20234 
6:20235 
6:20236 
6:20237 
6:20238 
6:20239 
6:20240 
6:20241 


6:21161 
6:21162 


M Street, NW, Suite 316, 


Washington, DC. (MF or HC) 


Order No. 80-0353 
See DOE/OR/05035-T2 


NTIS, PC A03/MF AOI 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 


NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AO! 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AO1 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AO1 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AO! 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A09/MF AOl 


NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOI 


NTIS, PC Al3/MF AO! 
NTIS, PC A10/MF AOl1 
NTIS, PC E08/MF, $3.50 
NTIS, PC E08/MF, $3.50 
NTIS, PC E11/MF, $3.50 
NTIS, PC E08/MF, $3.50 
NTIS, PC E09/MF, $3.95 
NTIS, PC E08/MF, $3.50 
NTIS, PC A09/MF AOl1 
NTIS, PC A10/MF AOl 
NTIS, PC E03/MF, $3.50 
NTIS, PC E06/MF, $3.50 
NTIS, PC A99/MF AO1 
NTIS, PC A99/MF AOI 
NTIS, PC A08/MF AOl1 
NTIS, PC A24/MF AOl1 


See GJBX-129(81) 

NTIS, PC E06/MF, $3.50 
See DOE/ET/15331-T1 
NTIS, PC A09/MF AOI 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AOl1 


NTIS (US Sales Only) 
NTIS (US Sales Only) 


IDO- 
10091 
10092 
12082(80) 
S-T- 
937 
JHU/APL-SR- 
80-2A 
80-2B 
80-2C 
80-5A 
80-5B 
JPL-PUB- 
81-31 
81-33 
JPRS- 
77853 
77853 
77853 
77853 


7543-MS 
8335-C(Vol.1) 
8482-MS 
8617 
8629-MS 
8642-M 
8670-PR 
8679-MAP 
8700-C 
8700-C 
8700-C 
8700-C 
8700-C 
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